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The Editoris always glad to receive for examination fllustrated 
articles on subjects ot timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 


A PORT ARTHUR MYSTERY EXPLAINED. 

Thanks to the courtesy of the officers of the Port 
Arthur fleet, one of whom devoted a whole morning of 
his brief stay in New York to an interview with the 
Editor, we are enabled, in the present issue, to answer, 
in great detail, a question which was uppermost in 
the minds of most of us during the various operations 
of the Russian fleet at Port Arthur. We refer to the 
fact that ships which had been torpedoed or mined, 
and were, therefore, supposed to be out of the fight for 
good, would reappear, apparently in good fighting 
trim, in an incredibly short time after the various dis- 
asters. It was known that there was but one drydock 
available at Port Arthur, and that it was not large 
enough to admit more than one vessel at a time. By 
what magic then, we asked, were these awful injuries 
repaired, and the prognostications of experts, naval 
and amateur, as to the supremacy of the torpedo so 
rudely set at naught? 

The answer to this question, as given in the article 
published elsewhere in this issue, will possess a fascin- 
ating interest, particularly as this is the first time 
that the facts have been made known to the world. 
Moreover, the story, coming as it does direct from some 
of the chief participators in that wonderful naval and 
military struggle at Port Arthur, is not without a 
touch of true dramatic interest over and above that 
due to its technical features. Throughout the course 
of the war we have recorded, either by pen or picture, 
every event of leading importance as it transpired; but 
necessarily this record has been chiefly a story of the 
successes of the Japanese fleet. It gives us, therefore, 
much pleasure to present this authentic account of 
the magnificent effort made by the officers and men of 
the Russian imperial navy to retrieve the disaster that 
fell upon them on that memorable night of the 8th of 
February, 1904. 

rt - 6 
PROPOSED MANHATTAN LOOP FOR BROOKLYN 
ELEVATED ROADS. 

That the whole system of transportation in the city 
of Brooklyn is in a wretched state of inefficiency goes 
without saying. The tracks are rough, the cars, which 
are too light for their work, are poorly heated, and their 
motors are of insufficient power for modern require- 
ments. The service on every line, surface or elevated, 
is altogether inadequate, and on every possible point 
of comparison the system is years behind that which 
can be found in many smaller cities of America that 
do not compare in extent and population with Brook- 
lyn. The most important duty that the Brooklyn lines 
perform, or rather fail to perform, is that of getting the 
busy toilers to and from their work on Manhattan 
Island with some degree of dispatch and comfort. The 
B. R. T. which, being interpreted, stands for Brook- 
lyn Rapid Transit, is a vast combination of several ill- 
assorted and unrelated street and elevated roads, upon 
which the unfortunate Brooklynite is dependent for 
his means of getting about. For various reasons, 
which do not come within the province of a technical 
paper like the ScIENTIFIC AMERICAN, this B. R. T. is 
in a state of poverty and disrepair which is a disgrace 
to New York city, and must be seen to be appreciated. 

We said that the chief duty of the B. R. T. is to get 
the Brooklyn toiler to his work and back again, with 
comfort and dispatch. He is brought in; he is taken 
back; but not with comfort and dispatch. Rather is 
he herded, driven, loaded, and unloaded, under condi- 
tions as to space and air, and even cleanliness, which 
remind the writer forcibly of a certain half-hour when 
he. stood pitifully regarding a herd of “dumb driven 
cattle” that were being unloaded at the Chicago stock- 
yards. There is a saying among suburban railroad 
men that “the money is in the straps.” Judged on this 
basis, the B. R. T. should be simply smothered in 
wealth; for at certain hours of the day a strap is a 
luxury so searce on a Brooklyn car as to provoke a 
competition for its possession, only less strenuous than 
the headlong rush to secure a coveted seat. 

There are many causes that contribute to this trans- 
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portation fiasco. One of these is the fact that each of 
the two bridges across the East River is a termi- 
nus, and that there is no connection whatever be- 
tween them. The trains and cars that cross to Man- 
hattan, unload and receive their hundreds of thou- 
sands of passengers at two separate centers which 
are not related either to each other or to the 
general system of transportation on Manhattan Isl- 
and. It has long been recognized that the only sens- 
ible way to prevent the useless congestion at these two 
terminals is to connect them by a system of tracks, and 
thereby form a loop around which the trains can cir- 
unloading or receiving their passengers at 
various points on Manhattan. — 

Just now there is a spirited controversy as to whether 
this loop shall be built by way of an elevated structure 
or a subway. It is the laudable wish of the Rapid 
Transit Commission to prohibit the erection of any 
more elevated structures, and build all future exten- 
sions of existing roads in subways. They would pre- 
fer to connect the two bridges by a subway below 
Center Street. The Brooklyn cars would then cross 
the East River by one bridge, pass down by a four per 
cent grade into the Subway, and return by the other 
bridge, thence making the circuit of their various 
routes on Long Island. 

To this scheme the Brooklyn Rapid Transit Company 
is unalterably opposed, being in favor of the connection 
of the bridges by an elevated structure over the same 
route proposed by the Rapid Transit Commission. Al- 
though it is not so stated, the B. R. T. objection is 
based upon the facts (well known among railroad men) 
that the equipment of the Brooklyn elevated roads is 
unsuitable for use in the Subway. The majority of the 
cars are too light, weighing much less than the heavy 


Subway cars; they are not fireproof; and their electri- . 


cal outfit, motors, wiring, etc., if it used the higher 
tension current with which the Subway is equip- 
ped, would be liable to constant short. circuits 
and danger of fire. On the other hand, if the 
B. R. T. were equipped with heavier cars to match 
the Subway electrical installation, it would become 
necessary to strengthen the whole of the Brooklyn 
elevated structures. Hence the use of the proposed 
Subway locp by the B. R. T. would necessitate an outlay 
altogether cf from $7,000,000 to $10,000,000. Of course, 
the very best thing to do at present would be to build 
the Subway, and make the necessary improvement in 
the rolling stock and elevated structures of the B. R. 
T.; but this company is (or claims to be) so impecuni- 
ous as to be quite unable to face the outlay. All 
things considered, we think that in the present dilem- 
ma, the suggestion made at the last meeting of the 
Rapid Transit Commission is worthy of at least care- 
ful consideration. It was proposed to build an ele- 
vated structure between the two bridges, with the 
understanding that it is to exist only for a period of 
five years, during which it would be leased by the B. 
R. T. At the end of that time the proposed Subway 
loop beneath the East River and through certain dis- 
tricts in Brooklyn will be in operation. By this time, 
also, it is to be hoped that the B. R. T. will have recup- 
erated to the extent of being able to bring its equip- 
ment up to the level of that of the Rapid Transit Sub- 
way in New York. 
ro 0 Oo 
NEW EXPERIMENTS IN TURPENTINING. 

The old system of boxing southern pine trees for the 
production of turpentine and resin has very greatly 
reduced the pine timber wealth of the Southern States. 
Three years ago the Bureau of Forestry determined that 


something should be done to eliminate so destructive a, 


method of procuring naval stores. Its three years of 
experiments toward this end have demonstrated that a 
new system of turpentining, which requires the use of 
earthen cups and metal gutters, not only greatly con- 
serves the life of the timber tapped, but also gives an 
increased yield of resin, and therefore a greater profit 
than is possible by boxing. The box method and the 
new cup and gutter system of turpentining are fully 
described and illustrated in Bulletin No. 40 of the 
Bureau of Forestry. 

While the new system is not yet in use by all turpen- 
tine operators, its application is extending as rapidly 
as the necessary equipment can be secured. At present 
there is but one company supplying the kind of cups 
and gutter iron required. It is hoped, since the demand 
for this material is very great, that in the near future 
the supply will be sufficiently increased to enable tur- 
pentine operators to procure the needed equipment. 

While, in the work just completed, the Bureau of 
Forestry has performed an important service to the tur- 
pentine industry, it feels that a still more conservative 
method of turpentining can be found which, consistent 
with a maximum yield of turpentine, will inflict the 
smallest possible injury upon the trees. With this in 
view, the Bureau has begun an entirely new line of 
field experiments, in order to determine to what extent 
the wound now made in tapping the trees can be les- 
sened. 

The principal experiments now set on foot comprise 
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the practical working of a number of different turpen- 
tine crops. One set of trees will be used to determine 
the best width of face to be cut on trees of different 
diameters. 

Another set of trees will be used to demonstrate the 
rate in height at which weekly chipping should pro- 
ceed, in order to stimulate a full flow of resin. ° It is 
believed that the weekly chipping now practised cuts 
away in height, at one time, too much of the living 
wood. At present this upward chipping amounts to 
about 18 inches every year, and it is thought that this 
can be reduced at least one-half or two-thirds. Such a 
saving in face height will permit a considerable in- 
crease in the number of crop years, which should give 
a much increased total yield of resin, as well as reduce 
the demand upon the area of pine forests. There will 
also be an economy for operators in not having to move 
their equipment from one set of trees to another as 
frequently as is the case at present. 

Still ancther set of trees will be devoted to finding 
out how deep toward the center of the tree each streak 
should be chipped. Under the present practice, it is be- 
lieved that an unnecessarily deep cut is made, thereby 
greatly reducing the vitality of the tree and conse- 
quently its capacity to produce resin. 
ct A a rs 

WIND PRESSURE ON BRIDGES, 

Referring to our recent discussion of the question of 
the proper amount of wind pressure to provide for in 
bridges, a correspondent draws our attention to the fact 
that no mention was made of the extra surface which 
is presented to the wind when a train moves onto a 
bridge. He asks whether this surface should not 
always be taken into account, and its effect provided 
for in calculating the wind stresses on any given span. 
Our correspondent is entirely right in supposing that 
allowance should be made for train surface, and indeed 
this is always done. It was not our intention, in the 
article referred to, to cover the whole question of wind 
pressure, but merely to draw attention to the fact that 
the unit pressure adopted has been unnecessarily large, 
and to give the process of reasoning by which our engi- 
neers have arrived at the lower figure which is now 
likely to be generally adopted. It is probable that 
in the early days of bridge designing, no account was 
taken of the great increase in the area of a bridge which 
takes place when a train, or even a large number of 
horse-drawn vehicles, is crossing a bridge. The propor- 
tion of the train surface to the bridge surface, and con- 
sequently of the strains due to each, will of course be 
very much larger in the shorter spans. In the longer 
bridges the proportion will rapidly decrease; but it can 
never reach a point, even in a structure of the length of 
the Brooklyn or the Forth bridge, at which it becomes 
a negligible quantity. There can be little doubt that it 
was the increase of surface due to the entrance of the 
passenger train upon the big spans of the Tay Bridge, 
that was the immediate cause of their being blown 
bodily sidewise into the river. 


2 + D+ 
STUDIES OF THE FOOD VALUE OF FRUIT. 

At the University of California, Prof. M. E. Jaffa has 
carried on, in co-operation with the U. S. Department 
of Agriculture, a number of investigations which have 
to do with the food value of fruits and nuts, the special 
object of this and the earlier work which it continues 
being to study the value of such foods when they con- 
stitute an integral part of the diet. 

Nine dietary studies and 31 digestion experiments 
were made, part of them with persons who had lived 
for a number of years on a strictly fruit and nut diet, 
and others with university students who had been 
accustomed to the ordinary fare. In the majority of 
the dietary studies and all but one of the digestion 
experiments fruit and nuts constituted all or almost 
all of the diet. Thus, in one series of tests the daily 
ration consisted of apples and bananas, alone or in 
combination, eaten with walnuts, almonds, Brazil nuts, 
or pecans. In other experiments different combinations 
of grapes, pears, figs, walnuts, and other fruits and 
nuts were eaten with small quantities of milk, cereal 
breakfast foods, etc., the latter articles being taken 
simply to give a relish to the experimental dietary 
combinations, some of which were rather unusual. 

In connection with this work the nutritive value of 
individual fruits and nuts was studied and many data 
were collected and summarized regarding the composi- 
tion and energy value of these materials, an interesting 
feature of the work being a comparison, on a pecuniary 
basis, of these and some common foods as sources of 
protein and energy. In general, it may be said that the 
chief nutrients in fruit consist of sugars and other car- 
bohydrates and in nuts of protein and fat. In other 
words, while both fruits and nuts furnish the body 
with energy, nuts furnish some building material (pro- 
tein) as well. Some idea of the range may be gained 
from the fact that at ordinary retail prices in the 
United States, 10 cents expended for fresh grapes will 
supply the body with about 830 calories of energy, and 
in the case of dried apples or apricots will supply about 
1,200 calories, as compared with 6,600 calories from 10 
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cents’ worth of wheat flour. In the case of almonds 
this sum will supply 0.08 pound protein and about 
1,100 calories of energy, and in the case of peanuts 
0.28 pound protein and about 2,800 calories, while ex- 
pended for cheese it would provide 0.17 pound protein 
and about 1,300 calories, and for flour 0.46 pound pro- 
tein, aS well as the large amount of energy noted 
above. 

Although some of the dietaries showed that it is 
quite possible to obtain the needed protein and energy 
from a fruitarian diet, the majority of those studied 
fell below the tentative dietary standards. It is hardly 
just to ascribe this entirely to the form of diet since 
the same people might have consumed no larger quan- 
tities of nutrients on an ordinary mixed diet. The 
nutritive value of the fruitarian diet is perhaps most 
clearly shown in the case of one of these subjects, a 
university student, who though entirely unaccustomed 
to such fare gradually changed from an ordinary mixed 
diet to one of fruits and nuts without apparent loss 
of strength or health. He was then able for the eight 
days of the experiment to carry on his usual college 
duties and for a part of the time also performed heavy 
physical work on an exclusive fruitarian diet without 
material loss of weight. ' 

The cost of the fruitarian diet per person per day 
varied from 18 to 46 cents, values which compare fa- 
vorably with those found for an ordinary mixed diet. 

Although it is undoubtedly advisable to wait until 
more data have been gathered before making definite 
statements regarding the digestibility of different 
fruits and nuts, enough work has been done to show 
that they are quite thoroughly digested and have a 
much higher nutritive value than is popularly at- 
tributed to them. In view of this it is certainly an er- 
ror to consider nuts merely as an accessory to an 
already heavy meal and to regard fruit merely as some- 
thing of value for its pleasant flavor or for its hygienic 
or medicinal virtues. 

As shown by their composition and digestibility, 
both fruit and nuts can be favorably compared with 
other and more common foods. As sources of carbo- 
hydrates, fruits at ordinary prices are not expensive; 
and as sources of protein and fat, nuts at usual prices 
are reasonable foods. 

In the investigations at the University of California 
the question of the wholesomeness of a long-continued 
diet of fruit and nuts is not taken up. The agreement 
of one food or another with any person is frequently 
more or less a matter of personal idiosyncrasy, but it 
seems fair to say that those with whom nuts and fruits 
agree can, if they desire, readily secure a considerable 
part of their nutritive material from such sources. 

— et 0 
THE DANGERS OF DINING. 
BY HUGO ERICHSEN. 

Of late, food adulteration has become so common, 
that most of the State legislatures felt called upon to 
pass pure food laws, which are an effective safeguard 
against sophistication when enforced. But are they 
enforced? Is it not barely possible, in view of recent 
disclosures, that the position of food commissioner 
may afford petty politicians an opportunity for “graft”? 
In such a case neglect of duty would flood a State with 
foods that, while not positively harmful to health, are 
certainly not what they pretend to be. A few in- 
stances will suffice. Green tea is generally adulter- 
ated with soapstone, gypsum, China clay, indigo, tur- 
meric, or graphite. The bulk and weight of coffee are 
increased by the admixture of numerous roasted grains; 
and some years ago letters patent were issued for the 
manufacture of a pressed coffee bean containing abso- 
lutely no coffee at all. Sugar and the various starches 
are commonly employed in the preparation of the low- 
est grades of cocoa and chocolate. Imitation butter 
consists mainly of lard, and, as might be expected, this 
material also enters largely into the composition of cer- 
tain compounds dignified by the name of cheese. Two 
barrels of flour are made out of one by the addition of 
potato starch. The grocers of yore considered them- 
selves pretty shrewd when they added a liberal quan- 
tity of sand to their supply of sugar. But the methods 
of their successors are far-more subtle. And for the 
unsophisticated layman, it is indeed almost impossible 
to detect the adulteration of sugar with glucose, unless 
he has recourse to a chemist. Most of us have seen 
pickles that appeared te be. preternaturally green, and, 
presumably, many a housewife has been filled with 
despair at being unable tc obtain this beautiful color 
in “putting up” vegetables. The greening of these 
pickles is effected by the addition of sulphate of cop- 
per to the water in which they are boiled, a proceeding 
that is strongly condemned by sanitary authorities. 

When sulphate of copper is indicated medicinally, 
however, the eating of these pickles might be a good 
way to introduce it into the system. Some day, in 
place of the druggist, we may have a dealer in medi- 
eated foods! Imagine a physician prescribing fruits 
preserved with salicylic acid in a case of rheumatism, 
or recommending milk containing formaldehyde to a 
patient requiring an intestinal antiseptic! 
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Somehow formaldehyde, in my mind, is closely asso- 
ciated with the lacteal fluid. I have no particular de- 
sire to slander the milkman, but presume it may be 
regarded as an accepted axiom that the milk sold in 
most of our large cities is impure. In some communi- 
ties, as I know by experience, the so-called inspection 
of milk is a farce, and intrusted to men as a recom- 
pense for political services rather than because of 
efficiency. 

The recent typhoid fever epidemic at Ithaca, N. Y., 
shows how the water supply of a whole city may be 
polluted. Now suppose that milk cans are rinsed out 
in this water, and you have an idea how the typhoid- 
fever germs might be transmitted to the customers of 
a milk route. Nor is this illustration without prece- 
dent. Several cases have been cited by authorities on 
the subject, in which milk was thus contaminated. 

Auto-intoxication is a condition with which many 
persons are afflicted without knowing its precise na- 
ture. 

Some folk are taken violently ill after the ingestion 
of strawberries, butter, peas, beans, crabs, or canned 
asparagus. That is to say, they cannot eat any of 
these articles of diet without experiencing very un- 
pleasant consequences, although they may consume 
every other kind of food with impunity. Apples, al- 
though generally regarded as most wholesome; do not 
agree with everybody. 

But the dangers arising from auto-intoxication and 
idiosyncrasies are not the only ones that threaten the 
epicure. There is always a possibility of mistaking 
poisonous fungi for mushrooms. It is an old saying 
that the best way to tell the difference between a poison- 
ous fungus and a mushroom is to eat it—if one lives 
it is a mushroom, if one dies it must have been a toad- 
stool, 

It is strange yet true that some animals develop im- 
munity with reference to certain poisons. For instance, 
it is a well-known fact that hares and rabbits feed 
upon the leaves of the deadly nightshade with impun- 
ity. In the course of time, however, a sufficient quan- 
tity of atropine is deposited in their muscular tissues 
to poison anyone who may use them as food. For this 
reason, it. is advisable not to dine upon rabbits in 
regions in which the belladonna plant abounds. 

The dangers of eating tainted meat are well illus- 
trated by an occurrence at Middleburg, Holland, where 
256 soldiers and 36 citizens were prostrated after eat- 
ing meat from a cow that had been killed while afflicted 
with puerperal fever. Ballard, to whom we owe this 
report, also refers to fifteen cases of ptomaine poison- 
ing, with one death, that were caused by the ingestion 
of baked pork. Ptomaines are found in many articles 
of food besides fish and shellfish, and their presence 
cannot be easily ascertained. In Arizona whole fami- 
lies were poisoned by eating fish, and yet the fish did 
not give forth any perceptible odor. Ptomaines are 
formed in edibles through chemical changes, and are 
not due to the uncleanliness of the receptacle in which 
the food was kept or carelessness in serving it. 

At Wellback, England, 72 persons were poisoned 
with boiled ham that was served as a lunch, during an 
auction sale, by the proprietress of a neighboring hotel. 
Of these unfortunates, four died. 

According to statistics, sausage poisoning is a rather 
common occurrence. By bacteriologists it is commonly 
ascribed to the presence of an anerobic bacillus. The 
toxemia partly involves the digestive tract and partly 
the nervous system. Kerner reported 155 cases of 
sausage poisoning, with 84 deaths. Most of these oc- 
curred in Wuertemburg and Baden, Germany, where 
the methods of curing sausages favored putrefaction. 
Mueller recently reported 124 cases of sausage poison- 
ing, and stated that 6 died within 24 hours out of 48 
cases that proved fatal. 

Among the most recent reports concerning ptomaine 
poisoning, two are particularly interesting. One of 
these pertains to the case of Comte Lionel de Laubespin, 
of Paris, who died in the early part of June, 1904. The 
count, with a dozen other guests, including the Marquis 
de la Guiche, partook plentifully of duck @ la Rouwen- 
aise. All were ill next day, but the count alone suc- 
cumbed. . To cook Rouenaise duck, the bird is strangled 
and the blood coagulates. The meat, therefore, quickly 
goes bad in hot weather. Inquiry revealed that in 
order to prevent this, some dealers inject corrosive sub- 
limate before’ strangling. At about the same time, Fran- 
cisco-Mora-Silva, sécretary of the Consulate of Ecuador 
at New York, died at the Roosevelt Hospital of pto- 
maine poisoning due to eating strawberries. 

Some of the fish ‘in the waters of. Japan are said to 
contain an active poison, wherefore their sale is pro- 
hibited in the reaim of the Mikado, for fear that they 
might be utilized for suicidal purposes. 

Rye, while in the ear, is very subject to a disease 
by which the grain becomes soft and black, a condition 
equivalent to mortification. When eaten in this state, 
the corn produces the most serious consequences in 
those who partake of it. Pellagra, a very foul condi- 
tion of the skin, in which the cuticle loses its natural 
character and becomes squamous or scaly, and dry, dis- 
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colored, and thickened, has been traced to this source. 
Gangrene also not infrequently follows its ingestion. 
In Austria-Hungary whole villages have been afflicted 
in this way, and it is no uncommon sight in those 
countries to meet men and women who have lost part 
of their anatomy by eating bread prepared from dis- 
eased rye. 

Some years ago Vaughan and Novy discovered a 
poison in decomposed dairy products which they termed 
tyrotoxicon. This is the toxin to which a number of 
cases of poisoning from cheese and ice cream have been 
attributed. The scientists named have also been able 
to isolate it from oysters that had caused illness at a 
church festival. 

Many persons would be ready to believe that the mal- 
odorous Limburger is a menace to public health, 
though they would be loth to ascribe toxic effects to 
the cheese commonly served in aristocratic households. 
And yet about 300 cases of cheese poisoning have been 
reported to the Michigan State Board of Health alone, 
to say nothing of the long list that might be compiled 
from the sanitary records of other commonwealths. 

I shall content myself with a mere mention of the 
fact that parasites are occasionally introduced into 
the gastro-intestinal tract by means of fruits and vege- 
tables. But meat also harbors the eggs of these crea- 
tures. And there was a time when trichinosis was com- 
paratively common, but since the government intro- 
duced obligatory meat inspection, and no pork is sold 
without having been subjected to microscopical ex- 
amination, the disease is seldom encountered. 

From the incidents mentioned it will be clear that 
dining is not the innocent occupation it was supposed 
to be, that it is, in fact, attended by some risk. And I 
can vividly imagine the effect produced by the perusal 
of this essay upon the average reader. Possibly he may 
feel as did Wolsey when Henry VIII. said to him, ac- 
cording to one Shakespeare: 

“Read o’er this; and, after, this: ; 

And then to breakfast with what appetite you have!” 

But, fortunately for mankind, every bullet does not 
find its mark, and the chances of dying of ptomaine or 
tyrotoxicon poisoning are not any greater than those 
of perishing in a railway accident or being struck by 
a brick falling off a roof. We may, therefore, indulge 
in a certain fatalism, and continue to enjoy our meals 
as long as we have anything to eat and are blessed with 
a good appetite. 

——__——_——_s++> os —_ 

NEW COMPOUND FORMED IN ELECTRIC FURNACE. 

A new compound, the boride of manganese, has been 
recently formed in the electric furnace by M. Binet de 
Jassoneix, of Paris. The method of obtaining this body 
is described in a paper read before the Académie des 
Amorphous boron reduces a considerable 
number of metallic oxides. With the oxides of iron, 
nickel, and cobalt it gives a metallic mass from which ; 
crystallized borides of these metals can be separated, 
as M. Moissan has already shown. Troost and Haute- 
feuille have prepared a boride of manganese, Mn B,, con- 
taining 28 per cent of boron. The oxides of manganese 
are reduced by boron in an air furnace, but it is difficult 
to obtain a metallic mass. In the electric furnace where 
the temperature is higher, the boric acid which is 
formed is volatilized, and a melted mass containing 
boron and manganese is formed. The present experi- 
ments were carried out by placing a carbon trough in 
the furnace, containing a compressed mixture of oxide 
of manganese and boron. This is reduced in a few 
seconds. When the manganese is in excess, the metallic 
mass may contain 97 per cent of the latter, and takes 
the file easily. With an excess of boron, on the con- 
trary, we obtain a hard and granular mass containing 
some 20 per cent of boron. These metallic masses are 
attacked by acids and burn with incandescence in 
chlorine, but the action stops at once in the latter 
cese and the melted chloride of manganese protects the 
residue from further action. This residue contains the 
new compound, boride of manganese, which is sepa- 
rated by washing with water and alcohol. It is a bril- 
liant metallic powder, formed of small broken crys- 
tals. Its density is 6.2 at 15 deg. C. In fluorine gas it 
burns with a flame, and in chlorine with incandescence. 
When heated in oxygen it glows brightly and forms a 
fusible borate. It is attacked slowly by cold water 
giving off hydrogen and forming manganic hydrate. 
Hydrochloric acid dissolves it, and forms a gas which 
burns with a green flame. The author analyzed the 
compound, and finds that it corresponds to the formula 
MnB. It is to be placed in the series of definite and 
crystalline borides of iron, nickel, and cobalt which M. 


Moissan has already formed. 
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NEW SUN SPOTS. 

Another group of sun spots has appeared on the east- 
ern meridian. They cover an area of possibly 3,000,- 
000,000 square miles and are more active than the great 
spots which appeared last month, and which are break- 
ing up and disappearing beyond the central meridian. 

These new spots are likely to cause disturbances of 
some importance in the atmospheric conditions later, 
but it is too early to predict positively as to that. 
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A ROLLING ROAD FOR HORSES AND WAGONS. 
BY ARTHUR B. WEEKS 

A novelty in the way of transportation has been re- 
cently put in service at Cleveland. In that city most 
of the freight houses, coal yards, lumber yards, and 
many manufacturing plants are located in the flats 
along the Cuyahoga River, while the city at large is 
on a level 65 feet higher. A vast amount 
of teaming is done from the flats, wagons 
following a roundabout course up the vari- 
ous hills, and carrying much lighter loads 
than the same horses could easily pull on the 
‘level. 

It requires thirty minutes to an hour to 
make the climb, the strain on horses and 
wear and tear on vehicles and equipment 
being excessive. A rolling road was de- 
signed by Col. Isaac D. Smead, of Cincin- 
nati, to obviate this. It is probably the first 
of its kind in the world, and was built at a 
cost, exclusive of preliminary models and 
designs, in the neighborhood of $100,000. 

The rolling road is located on the shortest 
and most direct line from the flats, with a 
rise of 65 feet in 420 feet. It consists of 
an endless belt and platform made of planks 
eight feet long placed transversely of the 
roadway and bound with angle irons. They 
are securely fastened together in trucks of 
two planks each, adjoining trucks being con- 
nected by heavy links to form the continu- 
ous roadway. 

The roadway runs on some four thousand 
small wheels in which, to reduce friction 
and wear, a special type of Hyatt roller 
bearing was successfully introduced. At 
the upper end the roadway revolves around 
an immense sheave, the returning belt run- 
ning underneath (and wrong side up) on 
idlers to a similar sheave at the lower end. 

Loaded wagons drive on the roadway at 
the foot of the hill, the wheels being securely 
clamped to prevent backward sliding. After 
a signal has been given to the operator in 
the controller house at the top, the road is 
started, horses and wagon remaining sta- 
tionary on it till the top is reached. At the 
summit the roadway again slows down, and 
the wagons drive off. 

The unconcern with which horses make 
the trip is surprising. They are seldom 
alarmed even for the first time, and after 
two -or three rides take it quite as a matter 
of course. The rolling road attains a 
maximum speed of three miles per hour, and is driven 
by~ four electric motors placed at regular intervals 
along its length, operated by a single controller. As 
the belt is endless and can be stopped at any point (and 
as frequently as desired) several wagons can be 
handled at once; indeed, it is somewhat in the nature 
of a “continuous performance,” one driving on at the 
bottom at the same time one goes off at the top, others 
standing meanwhile at various points along the road. 
As many as six wagons have been on the road at one 
time, and single loads weighing 18,000 pounds (includ- 
ing weight of wagon and horses) have been handled 
simultaneously with others almost as heavy. 

The average time for a wagon from bottom to top, 
including stops made for others to get on and off, is 
from three to four minutes. 

—_— 0 ee 
CURIOUS EFFECTS OF DAMAGE BY ICE, 
The illustrations exhibit clearly the effect of cold 
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winter weather during last February, and its attendant 
ice conditions combined with the successive rising and 
falling of tides in raising, by degrees, the piles support- 
ing buildings and bridges located by fishing clubs in 
Jamaica Bay in New York city. 

The extreme cold weather freezes the salt water 
around the pile between the ebb and flood tides, 
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the longest in Europe, having nearly 100 miles length. 
It is designed to give a better communication between 
the cities in the northern part of Italy, especially Turin, 
and Switzerland. The line will run through a moun- 
tainous region and will have very heavy grades. It 
starts from Martigny in the Rhone Valley and crosses 
the great St. Bernard by the Col de Ferret. The \ine 
will be completed by a section running from 
Turin to Savona, which is one of the leading 
Italian ports. The road will be standard 
gage, with 100-pound rails, and double track 
throughout. It will give a direct transfer 
from the other railroads at the connecting 
points of Martigny and Turin, and will thus 
afford a through connection between Central 
Europe and the port of Savona. Current will 
be supplied by hydraulic power from the 
Doire and the Drause rivers. Electric trains 
will be greatly appreciated as there will be 
25 miles of tunnel on the line. The profile 
consists of a series of up and down grades 
following the valleys and mountains of this 
region. Electric locomotives will probably 
be used, as they can take a heavy train in 
proportion to their weight. Thus the Valtel- 
line locomotives draw a load of 300 tons, 
while a motor car weighing 60 tons only takes 
a load of 100 tons. It is not probable that 
the snow will hinder the operation of the 
road. As to the current, it is found that 
6,000 volts can be used on the Valtelline road. 
A locomotive of 2,000 horse-power may be 
employed on the new line. With polyphase 
motors, a recuperation of 40 per cent can be 
obtained on the down grade by coupling the 
motors as dynamos. There will likely be two 
trains going up grade and two descending at 
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sufficiently to clench the pile as if it was in a vise. Then 
as the tide rises two or three feet, the ice coating raises 
the pile out of the mud bottom. As the tide falls, the 
weight of the surrounding ice causes the ice in contact 
with the pile to break off. Another cold spell freezes 
the water around the pile, repeating with the recur- 
rence of the tide the same operation. 

It will be noticed that it is only where the supported 
weight is light that the piles have been pushed up, such 
as the small bridge and the front piazza of one of the 
buildings. 

All of the piles under the main buildings, where the 
heaviest weight is, remain intact. This is due to the 
fact that the weight is sufficient to overbalance the 
clinging force of the ice on the surface of the pile. 

ee 
Long-Distance Electric Railroad. 

A project is on foot for building a line of electric 

railroad in Switzerland and North Italy which will be 
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the same time. The hydraulic station will 
need to give 15,000 horse-power, using 3 units 
of 6,000 horse-power each. The four trains 
running at the same time (counting the re- 
cuperation of energy) will probably take 
6,000 horse-power only. On account of the 
heavy grades, the trains will not exceed a 
speed of 25 miles an hour over 20 miles of 
the road, but this will be made up in the 
other parts, giving an average speed of 30 
miles an hour. 
8 
Too Much of a Good Thing. 

An old writer says: ‘When men lived in 
houses of reed, they had constitutions of oak; 
when they lived in houses of oak, they had 
constitutions of reeds.” This is a very fine, 
picturesque description of the injury which may come 
to us from fine houses too closely sealed to keep out 
the fresh air, and too heavily curtained, preventing the 
entrance of sunshine, which is almost or quite as im- 
portant as air. But it is not at all necessary to have 
our fine houses unhealthful, and it only requires intelli- 
gence and thoughtfulness to render a house of oak as 
promotent of health as a cabin. Fresh air will come 
into a well ventilated oaken house as well as through 
the open cracks in a house of reeds, and sunlight 
through a window in a palace as well as in a hovel.— 
Health. 

——__>~+-#-2>___—- 

The heating properties of a special coal, says the 
Engineering and Mining Journal, depend mainly upon 
the carbon content, the oxygen being usually of no 
value, because it is combined with hydrogen as water. 
In gas coals, however, the excess of hydrogen is a 
material factor in heat production. 
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THE UPLIFTING OF BUILDING FOUNDATIONS BY ICE IN JAMAICA BAY, NEW YORK. 
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The Plant.—Reduced from a Water-Color Drawing. 


A TYPEWRITER A MINUTE. 

It is a far cry from the monkish calligrapher, work- 
ing in his cell or the “scriptorium” in silence, to the 
brisk “click, click” of the modern writing machine, 
which in a quarter of a century has revolutionized and 
reformed business. The typewriter seems to have en- 
tered all arenas, until now even the sermon is apt to 
be transcribed on a machine. Its introduction marks 
an era of progress not inferior to that brought about 
by the telegraph and telephone. 

In its economic aspect it has not only made a new 
vocation—especially for women—but has also enor- 
mously increased the potentiality of production. Such 
results are the direct product of American invention; 
without this invention the result would have been 
barren; and without the enormously clever machinery, 
mostly automatic—also of native growth—it would 
have been impossible. A typewriter of the kind we are 


describing consists of many hundred assembled parts, 
all of which must pulsate in. unison, and when they 
are produced at the rate of one a minute, it is a twen- 
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tieth century marvel. With 
a revolver this is easily un- 
derstandable, although re- 
markable; but with parts 
which originate in foundry, 
forge shop, machine shops, 
tin shops, rubber factory, 
glass works, and the shops 
devoted to the dozen and 
one other allied industries, 
the results are extraordi- 
nary, and presuppose a per- 
fect organization and me- 
chanical equipment, coupled 
with the best -skilled labor 
attainable. A typewriter is 
a most complex machine in- 
tended for performing for a 
period of years the duty of 
the amanuensis, and if it 
is not made with accuracy, 
the net result is a failure. 
Parts are gathered together, inspected, assembled, and 
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are turned over to the shipping department, at a rate 
which would seem almost too large to credit. It is only 
by a very close application to the laws of supply and 


finished in detail, and finally the completed machines 


Pneumatic Molding Machine. 


demand and the rules governing costs that such a 


result is achieved. 


It is particularly appropriate that in this journal 


of scientific and industrial progress should appear the 


first published description of the great Remington 


Wiring Articles for Plating. The Plating Tanks. 


THE MANUFACTURE OF TYPEWRITERS.—THE REMINGTON MACHINE, 
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standard typewriter factory; for it was an editorial, 
published in the Screntiric AMERICAN during the 
year 1867, describing the “pterotype”’ (winged type), a 
machine invented by one John Pratt, of Centre, Ala., 
and pointing out the great benefit to mankind and 
profit to the successful inventor that such a machine 
would confer, which encouraged C. Latham Sholes, a 
Milwaukee printer, and Carlos Glidden, an Ohio iron- 
monger, to adapt a contrivance of their own for writ- 
ing figures to record letters and words. 

It was, however, not till six years later, in 1873, 
after many unsuccessful models had been constructed 
by Mr. Sholes, that the resulting crude machine, seek- 
ing a manufacturer, was brought to the notice of KE. 
Remington & Sons, the famous gun-makers of Ilion, 
N. Y., in whose works at first, and afterward from 
1886 in those of Wyckoff, Seamans & Benedict, under 
the fostering care chiefly of W. K. Jenne—the honored 
dean of typewriter-makers—it was mechanically im- 
proved till it became a world-famed product. 

From a small and doubtfully-regarded venture, in 
1873, occupying an inconsiderable corner of the old 
Remington gun works, it has grown to a vast selling 
and manufacturing enterprise, the Ilion factory of 
which, in the beautiful Mohawk Valley, can employ 
over 2,000 people and covers 614 acres with its build- 
ings alone. 

The latter are equivalent to a building 60 feet wide, 
one story in height and more than a mile long, and 
have a capacity of a machine a minute. 

The factory product embraces a variety of machine 
sizes and models which, with the various ingenious at- 
tachments for special purposes, such as tabulating, re- 
tail and wholesale billing, card indexing, etc., are capa- 
ble of writing lines from one to twenty-five inches in 
length, in all the characters and styles (among the 
later additions are the Burmese, Armenian, Laos, and 
Arabic characters) of type required by many languages 
and the various technical branches of the same. 

If it were asked how a machine composed of several 
hundred parts which undergo an infinite number of 
operations could be sold at a fair price, the answer 
would be “system”; for these works are dominated by 
system. There is also not a step in any process where 
inspection is not in force. Gages and templates are 
used throughout the plant, and every part is certain to 
join every other part without a hitch of any kind. The 
inspection is from the raw material to the boxed ma- 
chine, swaddled in its flannels and hung head down- 
ward from the top of the wooden box. The typewriter 
is born in the pattern shop and foundry, and enters 
real life on the final inspector’s desk. 

To produce, in an economical and satisfactory man- 
ner, a machine so compact in form and simple in oper- 
ation, but embodying devices adapting it to the count- 
less varieties of work that the Remington is called 
upon to perform, division of labor is carried to an 
extreme, and “production engineering” of the most 
scientific character is required. ‘The various parts are 
produced in the “Parts Fac- 
tory,” on a vast wholesale 
scale, and systematically 
stored on perpetual inventory 
in a well-oiled condition iu 
the special stock-room cabi- 
nets; while typewriting ma- 
chines are assembled in the 
machine factory from these 
parts in all the styles and va- 
rieties called for. 

THE: PARTS FACTORIES. 

Beginning at the raw mate- 
rial stores in our tour of the 
factory, we find that countless 
varieties of these have to be 
procured with regularity and 
systematically stocked, be- 
sides a vast quantity of con- 
sumable factory supplies. 

All the castings required 
are made in the company’s 
foundries. The brass foundry 
with fourteen melting fur- 
naces furnishes the various 
bronzes and alloys of copper, 
zinc, aluminium, and nickel, 
which are necessary for the 
lighter but severely-handled 
typewriter parts. The cast- 
ings, whether of bronze or cast iron, are produced en- 
tirely by the use of twenty-three Tabor pneumatic 
molding machines, hand molding having been com- 
pletely superseded by the cheaper, cleaner, quicker, 
and more accurate machine process with very finely- 
adjusted metal patterns. The castings of various met- 
als after pickling, tumbling, and inspection are started 
on a systematic journey of the _ shortest possible 
Jength and with minimum handling, along with stamp- 
ing, screws, and automatic machine products. 

In the case of the removal of material without re- 
gard to exact gaging, belt-grinding supplies a cheap 
and satisfactory method of getting into and around 
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the corners of pieces; while the drilling of one hun- 
dred holes at once in the top-plates by special auto- 
matic drilling machines in three and a half minutes, 
one man only being required to attend to each three 
machines, is perhaps the acme of labor-saving in this 
direction. 

Each of the various distinct parts, after being drop- 
forged, machined accurately to gage in costly fixtures, 
ground, polished, annealed, plated, buffed, japanned, 
assembled, compounded, and finally inspected, is stored 
in a well-oiled condition on perpetual inventory in 
the cabinets of the finished parts stock room. 

At all the stages enumerated, departmental inspec 
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Reducing Pantagraph for Making Letter Dies. 


tion insures that every single piece with the slightest 
defect is promptly thrown out, and nothing but first- 
class work passes forward for further treatment. 

So much for the metallic components. The parts 
composed of glass, rubber, wood, leather, felt, etc, 
are similarly passed through an effective and economi- 
cal routine, being shaped, gaged, and inspected after 
the same manner; the governing consideration being 
the maintaining and increasing of Remington supre- 
macy in the matters of quality and durability of 
product. 

Wire-cutting and spring-making are interesting spe- 
cial processes, while the manufacture of the type sup- 
plies some surprises for the uninitiated. 


Automatic Screw Machines. 
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From an engraved plate twenty times full size, the 
reducing pantagraph engraving machine produces a 
hollow die of the true size, which when set with other 
dies in the type wheel and rolled under pressure over 
a “form” of specially-prepared soft steel blanks, fur- 
nishes a complete set of double-lettered type. These, 
when trimmed and hardened, are stored ready for use 
in machines, when called for. 

THE MACHINE FACTORY. 

Up to this stage in our tour we have seen nothing 
like a typewriter, but instead a bewildering series of 
unfamiliar-looking pieces passing through a routine 
of mechanical treatment in thousands and tens of 
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thousands lots. In the great machine hall (60 feet by 
340 feet), which we now visit, we find 3,000 type- 
writers of all varieties from United States Domestic 
and Russian to Arabic, which writes backward, in all 
stages of assembly. There we see the machine, after 
receiving a registered number, rapidly grow under our 
eyes in the hands of several hundred of skilled assem- 
bling experts to a frame consisting of a base, four 
posts, and attached top-plate with type bars in posi- 
tion. The rodding, first aligning, and wiring follow 
quickly. The ‘“pull-cut” to synchronize the wooden 
key-levers is succeeded by the assembling and fit- 
ting of the ribbon movement and escapement. All this 
time the machire is progressing to the east along 
the south side of the hall, occupying after each opera- 
tion open shelves specially made for it, and never once 
touching the floor. At this stage it meets the carriage, 
which has been in course of assembly from individual 
parts, and with the fitting of the carriage the machine 
can, for the first time, be made to write, end thereby 
show beyond a doubt to experts what rapid adjust- 
ments are needed. 

A very particular “touching up” of alignment fol- 
lows, and then the ordeal of final inspection and ad- 
justment is reached, and seldom passed without criti- 
cism, as the standard is very high. The machine, at 
first an inert mass like any other mechanical product, 
receives now the very real but hardly definable quali- 
ties of “touch,” responsiveness, resilience, and syn- 
chronic action, which show themselves after the “tun- 
ing-up” process is complete, and which it is the object 
of the shipping department to maintain intact while 
the machine is on a long and risky journey to New 
Zealand, the Philippines, India, and ‘the ends of the 
earth.” 

One of our engravings shows the end of the manu 
facturing process—a machine a minute passing out of 
the machine assembly hall into the packers’ hands, 
from which it emerges to go into the packing box for 
shipment, every portion being firmly and delicately 
tied and padded against the risks of concussion and 
disturbance. We are indebted to the manager of the 
factory, Mr. John Calder, for courtesies in the prepara- 
tion of the present article. 

Se ee ee 
Conerete Building Blocks that Defy Detection. 
So many improvements have been made in the ma- 


chinery for manufacturing concrete building blocks 
as a substitute for building stone, and so generally have 
these blocks been accepted by the public, that it is 
only natural that the inventor shouid devote his atten- 
tion to the material itself. Hitherto, concrete blocks, 
while vastly cheaper than stone and just as efficient 
in every way for the purposes they are used for, have 
been practically of a uniform color which detracted, 
in the eyes of some prospective purchasers, from their 
value as a material for making houses. In an attempt 
to introduce the coloring matter into these building 
blocks, it was found in most cases that the strength 
ot the block itself was lost, 
to a great extent. - Lately, 
however, a new material has 
been found which, when mixed 
with the concrete, will pro- 
duce an almost perfect imita- 
tion of the stone that is used 
as a sample. Granite, with 
all its specks and black dots, 
can be imitated so that an ex- 
pert will find it hard to differ- 
entiate. Indiana limestone 
can be made to look so nearly 
like the object of nature that 
at a few inches’ distance even, 
the imitation cannot be de- 
tected from the original. At 
a@ recent experiment, and us- 
ing an automatic Hayden ma- 
chine, twenty blocks per 
minute were turned out with 
ease, and the result was so 
strikingly like the original 
stone which was used as a 
model, that there is no doubt 
whatever that the time has 
come when persons of mod- 
erate means will be able to 
build imposing houses at less 
than one-sixth the cost of 
building them of real stoge. 


A boat has recently bee: ¥ut into service on the Lake 
of Geneva which is drive ordinarily by a 45-horse- 
power Diesel engine, running at 260 revolutions per 
minute, but electric power /is made use of at starting 
and for reversing. At starting the Diesel engine is dis- 
connected from the propelli:r shaft, and drives only the 
generator and the exciter.* The motor is then switched 
on and its torque and sped are adjusted by regulating 
the excitation. When fu.l speed has been attained in 
this way, the motor is switched off, and the Diesel 
engine is directly couple 1 to the propeller shaft. 
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The 
To the Editor of the SclENTIFIC AMERICAN: 

The writer has recently observed in your columns 
a communication, bearing date February 1, from Mr. 
W. L. Brown, of San Bernardino, Cal., regarding the 
change in color of common white glass when exposed 
to the intense light of western deserts, in which he 
controverts the theory of an earlier contributor, that 
this change is due to the action on the glass of alkali 
in the soil of these deserts, and himself ascribes it 
to the oxidation of the iron present in the glass. 

Mr. Brown is correct in his first statement—alkali 
has nothing to do with the change in question—but 
wrong in his own explanation. In the materials which 
compose common white glass, there is always present 
as an impurity a small quantity of oxide of iron, which 
in the process of manufacture is reduced to protoxide, 
imparting to the glass a more or less pronounced green- 
ish tint. To guard against this, an oxidizing agent is 
added, and this is frequently a minute amount of per- 
oxide of manganese, which gives up a portion of its 
oxygen to the protoxide of iron, converting it into the 
practically colorless sequioxide, while it is itself re- 
duced to a lower and colorless oxide. Under the con- 
tinued action of strong light, this colorless lower oxide 
of manganese is slowly oxidized to the original per- 
oxide, and this latter imparts to the glass the amethyst 
or rose-purple color observed, which indeed it should 
do, as the amethyst itself is simply silica, colored by a 
minute amount of peroxide of manganese, and glass 
is a mixture of silicates. A. L. B. 

Portland, Ore., February 22, 1905. 

> +2 + 
The Changing Color of Glass, 
To the Editor of the ScrenTIFIC AMERICAN: 

In your issue of February 18 Mr. W. L. Brown re- 
ported on his observations of the discoloration of glass 
under the influence of sunlight. To my knowledge the 
phenomenon in question was originally described and 
interpreted by Faraday. Later it was. found by Gaf- 
field, who systematically subjected various glasses to 
the action of sunlight, that for many specimens a few 
hours’ exposure was sufficient to distinctly produce a 
faint coloration. Of a great number of samples ex- 
amined, there were only two (a certain Belgian and 
German glass) which withstood the action of light 
during a long-continued exposure. 

At the present time it is known that the presence of 
manganese in the glass accounts for this singular 
deportment. The manganese may get into the glass 
as a contaminating ingredient of the raw material, or 
more especially by the process of discoloration in the 
glass works. Black oxide of manganese (Mn0O,) is 
added to the fusion, for the purpose of converting the 
ferrous compounds into the ferric state, changing there- 
with the color from blue. green to a faint yellow green. 
After the reaction is complete, the manganese occurs 
as proto-oxide (MnO) which forms a colorless silicate. 
This:compound appears to be sensitive to light, either 
alone or more likely in presence of oxidizing agents, 
such as ferric compounds. The result of the chemical 
reaction inactuated by the energy of light will ulti- 
mately be a compound of the type Mn,0,, called sesqui- 
oxide of manganese. This compound is the most 
stable oxide of manganese, and forms a silicate of 
dark amethyst, violet color. R. V. HEUSER. 

Erie, Pa., February 25, 1905. 

Cee nn eee Saat EEE 
Steam Navigation Prior to 1836, 
To the Editor of the ScIENTIFIC AMERICAN: 

In 1806 Robert McQueen, of Scotland, and a Mr. 
Sturtevant commenced at the corner of Barley (Reade) 
and Cross (Center) Streets the repairing of steam 
engines and boilers. In 1813 James P. Allaire, a brass 
founder, also commenced, under the patronage of Rob- 
ert Fulton and the elder Gibbons, the repair and con- 
struction of steam engines and boilers. 

The universal type of marine engine then was that 
of the vertical crosshead. The boiler was that known 
as a D and kidney flue of copper; so termed as a cross 
section of the furnace was that of the letter D, and the 
return flue at its side was shaped alike to a kidney, to 
conform to that of the curved vertical side of the D. 
Iron was not used until 1819. Prior to this the boats 
even hence to Albany had copper boilers. 

The necessary heavy construction of the hulls of 
marine vessels was so fixed in the minds of shipbuild- 
ers, that they failed to recognize that river and even 
coast navigation did not require it, and as a result the 
hulls of primitive steamboats were unnecessarily heavy. 
The scantling of the huti of the “James Kent,” in ser- 
vice hence to Albany, ws that of a seagoing ship. 

In illustration of this, the “Chancellor Livingston,” 
which was built for service hence to Albany about 
1812, was in 1826 refitted with engine and boilers and 
plied hence to Providence, Rhode Island. 

The steam ferryboats hence to Brooklyn and Jersey 
City had vertical beam engines with the old parallel 
motion of Watt to guide the piston rod. Robert L. 
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Stevens in 1826 introduced a single front link and 
slides in the ferryboat “Newark,’ hence to Hoboken, 
and the West Point Foundry in 1836 introduced links 
and slides in the steam ferryboat “Jamaica.” 

In 1821 David Dunham and Robert Fulton built a 
steamship, the “Robert Fulton,” to ply hence to New 
Orleans, but the enterprise failing, she was sold to 
the Brazilian government and converted to a frigate. 
In this year the “North America,” built by the Messrs. 
Robert L. and E. A. Stevens, made the passage from 
Albany here in the time, then unprecedented, of ten 
hours and twenty minutes. 

A monopoly of the steam service on the Hudson 
River, which had been enjoyed solely by Robert Fulton 
and Robert R. Livingston, was set aside by the decision 
of the Chancellor of the State; and the steamboat 
“Olive Branch,” in order to avoid the State law, would 
leave Jersey City early in the morning, run over to 
New York, leave there at the regular hour of the Al- 
bany boats, and in returning, after leaving passengers 
at New York, would pass over to Jersey City for the 
night. 

In 1821 a steamboat was advertised to make Sunday 
excursions. So generally was such a purpose con- 
demned, that not only did the clergy denounce it, but 
a number of our citizens met and expressed displeasure, 
but it did not avail, and excursions were had and 
have continued ever since. The wail of the clergy was 
caricatured by the representation of a steamboat leav- 
ing her pier so crowded with clergymen and their 
families that some were shown hanging on to the out- 
side of her rails. It was not until 1826 that inclosed 
pilot-houses were adopted and connection with the en- 
gine room effected by bells. 

CHARLES H’. HASWELL, C. and M.E. 

New York, March 4, 1905. 


A MAGNETIC INDICATOR FOR TANKS. 

A very ingenious little appliance for indicating the 
level of a fluid in a tank was exhibited at the recent 
Motor Boat and Sportsmen’s Show by the R. & C. Indi- 
cator Co m- pany, of 
B r id geport, Conn. Thecon- 
struction of the indicator 
is well shown in the accomp- 
anying  cross- sectional cut. 
In a_ closed tube, G, set 
vertically in the tank, is a 
float, H, adapt- ed to slide on 
a rod, F, at one side of the 
center, and on a flat, twisted 
strip, H, plac- ed in the cen- 
ter. This strip is pivoted and 
carries on its upper end a 
small bar mag- net, D. As the 
float rises in the tube, it 
travels up- ward along the 
twisted ribbon, and, since it 
cannot turn about its axis 
on account of the rod, F, it 
turns the rib- bon, which 
makes one-half a revolution 
during the en- tire travel of 
the float. In the cap, A, of 
the tube, G, is a magnetized 
needle, @, which travels 
over a dial, B. This needle is 
moved over the dial by the 
bar-magnet, D, below it, and 
hence it always CATOR FOR indicates the 
level of the TANKS. fluid in the 
tank. The cap, A, and_ tube, 
G, can be removed for filling the tank, or the apparatus 
can be placed in another part of the tank, instead of 
in the regular filling hole, in which event it will not 
need to be disturbed. It will be found a great con- 
venience to automobilists, launch users, and others 
using gasoline in quantities, as there are no holes 
through which the vapor can leak, and the tank is her- 


metically sealed as before. 
++3+>— 


A MAGNETIC INDI- 


The Current Supplement. 

The current SuppLEMENT, No. 1523, opens with a con- 
tinuation of Tsybikoff’s article on Lhasa and central 
Tibet. Splendid illustrations accompany the text. Prof. 
William J. Baldwin recently delivered at the Brooklyn 
Polytechnic Institute’s College of Arts and Engineering 
an excellent paper on steam-heating principles. This 
paper is published. The new Belgian process of elec- 
trically-welding chain, which was briefly discussed in 
these columns some time ago, is fully described and 
illustrated. Just at the present time the developments 
in heavy electric traction are attracting more atten- 
tion than any other subject in the electrical field. For 
this reason readers will follow with particular interest 
the abstract which is published of a paper by Mr. W. B. 
Potter, of the General Electric Company, which paper 
states the opinion held by that corporation on the 
future of electric railway operation. “Meteorology in 
the British Empire,” Sir John Eliot’s paper, is con- 
cluded. Prof. N. Monroe Hopkins presents his eighth 
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paper on “Experimental Electrochemistry.’ He dis- 
cusses important conditions to be noted in electrochem- 
ical operations; caustic soda and chlorine from salt; 
electrolytic production of white lead; electrolytic pro- 
duction of cadmium yellow; electrolytic production of 
mercury vermilion; electrolytic production of Scheele’s 
green; and electrolytic production of Berlin blue. 
i 
The International Commission and the Auto Races, 
The recent action of the French Automobile Club re- 
garding the Gordon Bennett Cup race awakened quite 
a stir in automobile circles, and finally led to the ap- 
pointment of an International Commission, which re- 
cently met in Paris and succeeded in bringing this 
much-disputed question to a successful issue. It wili 
be remembered that the Automobile Club of France 
decided to run the Gordon Bennett Cup together with 
the new event, the Grand Prize of $25,000 which has 
been recently established. The club considered that 
the Cup race as it was held heretofore is quite unjust to 
the national industry, seeing that the French cars run 
a chance of being beaten by another nation who may 
figure for but little in automobile affairs, as at present 
the number of cars is equal for each nation. The other 
clubs naturally take the opposite view of the affair, as 
any change in the rules tending to give a number of 
entries proportional to the extent of the industry would 
place them at a disadvantage. After the decision of the 
French club was announced, namely, to hold the two 
events at the same time and over the same course this 
year and afterward to modify the rules for the Cup 
race so as to give a proportional number of entries, 
all the other clubs protested energetically against such 
an action, and decided not to enter the races at all un- 
less some understanding could be made. On the other 
hand, the French constructors who expected to enter 
the Cup and the Grand Prize held a meeting and de- 
cided to follow the plan of their club, or else refuse to 
take part in the races. This state of affairs led to the 
formation of the International Commission, which met 
at Paris on February 20. It had delegates from all the 
leading clubs. The delegates from France were Baron 
de Zuylen, M. de Dion, Réné de Kniff, Count de Vogiié; 
from England, Mr. J. Orde; Germany, Count Sierstorpff, 
Levy-Stoelping, Fasbender; Holland, M. Hombach; 
Austria, Prince of Solm-Braunfels; Belgium, Baron de 
Crawhez, Count de Liedekerke, Ph. de Burlet; Switzer- 
land, Baron de Sulzer; Italy, Sig. Mario Monta. After 
considerable discussion it was finally decided that the 
Cup and the Grand Prize would be separated, and the 
Gordon Bennett Cup will be run this year according to 
the existing rules. The Grand Prize will be held fifteen 
days later. Another decision of considerable interest 
is that all the clubs who participate in the Cup race 
are to share in the expenses of the event. instead of al- 
lowing a single club to bear them, as heretofore. The 
rules for the Cup race will be revised for the following 
years, so as to give a more equitable representation to 
the nations whose industry is the largest; and the en- 
tries, instead of being equal, will be in proportion to 
the importance. of each nation. The proportion of en- 
tries which the Automobile Club of France decided 
for the Grand Prize this year will no doubt be made the 
base of the new rules for the Gordon Bennett Cup, and 
these figures will be subject to revision every year. 
For the Grand Prize this figure is fifteen cars for 
France and twenty-seven for the other countries com- 
bined. It was also decided that the eliminating trials 
would be run in the first part of June, the Cup race 
fifteen days after, and the Grand Prize in the first week 
of July. 


—_—— Oo Se 
Seventh Satellite of Jupiter. 

Dr. Perrine, of the Lick Observatory, has discovered 
a seventh satellite of Jupiter. The discovery of the 
seventh moon was made on January 6, the day follow- 
ing the announcement of the discovery of the sixth 
satellite, when Mr. Perrine resumed his comparative 
examination of the negatives secured and was rewarded 
by discovering the image of a very faint body which 
changed its position from night to night. 

Whether these new satellites are revolving around 
Jupiter in the same direction as the five inner satellites, 
or in an opposite direction, is not known. It is certain 
that the planes of their orbits make a considerable 
angle with each other and that they make large angles 
with the plane of Jupiter’s equator. The distances of 
the two satellites from Jupiter are not very unequal, 
in both cases probably lying between 6,000,000 and 
8,000,000 of miles. 

———————>s+ o-oo ___—__— 

Gas-engine power and single-phase traction are com- 
bined in an electric railway system being built to op- 
erate between Warren, Pa., and Jamestown, N. Y. The 
power station is being equipped with two 500-horse- 
power gas engines, of horizontal single-crank double- 
acting type, directly connected to two single-phase 
alternators supplying high voltage current for direct 
transmission—without raising transformers. A 55- 
horse-power gas engine is also provided for the ex- 
citer and the air compressor. 
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THE NEW CUNARD LINER “CARONIA.” 

The “Caronia,” the latest addition to the Cunard fleet 
of transatlantic liners for service between Liverpool 
and this country, is the largest vessel flying the 
Cunard flag, excelling in length both the “Lucania” 
and “Campania,” the present crack ships of this line, 
by 58 feet. The “Caronia” was constructed at the ship- 
yard of Messrs. John Brown & Co. on the Clyde, and is 
incidentally the largest vessel that has ever been 
launched upon that river. : 

The principal dimensions of the vessel are as follows: 
Length over all, 678 feet; molded breadth, 72 feet; 
depth to sheltered deck, 52 feet; to boat deck, 80 feet; 
to top of funnels, 144 feet; loaded draft, 32 feet; ton- 
nage, 21,150. 


This vessel possesses many notable features. In the 


first place, although of such large dimensions, and of 
18 knots speed, she is more of a passenger than a cargo 
vessel, although she was designed essentially as an 


The Drawing Room. 


Two sets of quadruple-expansion engines. 


Indicated horse-power, 22,700. 
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of half of the vessel’s length amidships. The bridge 
deck is also carried for more than half of the vessel’s 
length amidships, thereby conducing to the strength 
of the upper structure. This deck for its whole length 
constitutes a portion of the main structure, with all the 
main frames carried up to it, the side frames not being 
reduced in any way. 

The “Caronia” is provided with eight continuous 
decks—the boat, promenade, bridge, shelter, upper, 
main, lower, and orlop. The first six of these decks are 
available for the convenience of passengers, and some 
of the third-class travelers have accommodation on 
the lower deck. .The first-class dining saloon is a 
spacious and lofty apartment, extending the full width 
of the boat. The whole of the 300 first-class passengers 
can be conveniently seated simultaneously in this sa- 
loon. The decorations and appointments are tastefully 
carried out, the prevailing style being eighteenth cen- 
tury with a white color scheme. The carving is car- 


- 


3p. ; 
24" 


Trial Speed, 19.51 knots. 


View on Platform of the Engine Room. 


intermediate boat. The vessel is built to the highest 
class of Lloyd’s special survey, and at the same time 
has been designed so as to coincide with the conditions 
of the British Admiralty for service as a transport or 
armed cruiser. 

The cellular double bottom is of especially stiff con- 
struction. There are fifteen longitudinal girders, each 
with a depth of 5 feet from margin plate to margin 
plate. The ballast tanks have a combined water-carry- 
ing capacity of 3,450 tons. For about three-fifths of 
the length of the vessel amidships the frames are of 
channel section, and angle frames are doubled forward 
and aft in order to brace the extremities of the hull. 

There are twelve transverse bulkheads, all stiffened 
so as to resist any pressure that may suddenly be 
brought to bear upon them by flooding. The decks are 
all continuous, and completely plated from the bridge 
deck downward. The bilge keels on either side of the 
vessel are each 18 inches deep, and extend for a distance 
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ried out in the solid wood, and is not fashioned in a 
composition and then adhered to a flat-surfaced founda- 
tion. The utter absence of the florid and overdone 
decorations that once found favor is commendable, 
and the effect is restful to the eye. 

The other first-class apartments are also carried out 
with the prevailing good taste, white being the pre- 
vailing color, relieved with pale-green and rose-tinted 
upholstery. The smoking saloon is a particularly fine 
apartment and is probably the most attractive on the 
vessel. It is in the old English style, with walls, ceil- 
ing, and flooring all executed in oak. 

The second-class accommodation is provided on the 
upper and shelter decks, and is practically identical 
with the first-class, the color scheme and decoration 
being the same. There is sufficient accommodation for 
350 passengers of this class. 

The main deck fore and aft is entirely given up to 
the third-class passengers, 1,000 of whom can be carried. 


Sea Speed, 18 knots, 
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The cabins are of two, four, and six persons’ capacity, 
and the whole accommodation indicates a decided im- 
provement in the convenience for this class of traveler. 
The crew comprises 450 officers and men, which to- 
gether with 2,650 passengers of all classes gives a total 
maximum population of 3,100 souls. 

Sixteen collapsible life-boats are carried, together 
with a large number of semi-collapsible boats and other 
equipment such as life-belts, etc. The vessel is fitted 
throughout with the Stone-Lloyd system of watertight 
doors, by means of which all passages through the 
transverse bulkheads may be closed simultaneously 
from the bridge if desired, or any individual door 
opened or closed from the same point as required. An- 
other feature of this invention, which was fully de- 
scribed in the ScreNTIFIC AMERICAN SUPPLEMENT some 
months ago, is that, even if the controlling mechanism 
from the bridge breaks down, the doors close auto- 
matically directly water enters a compartment. 


W 
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The Lounge. 


Displacement, 29,800 tons on 32 feet draft. 


“Caronia” on Her Trial Trip. 


The “Caronia” is propelled by two sets of quadruple 
expansion engines developing together about 21,000 
horse-power and giving a sea speed of about 18 
knots. The cylinders are of 39 inches, 541% inches, 
77 inches, and 110 inches diameter respectively, with 
a stroke of 5 feet 6 inches. The last-named cylinder, 
it may be pointed out, is with one exception the largest 
that has yet been adopted for vertical engines. The 
machinery of this vessel has been modeled upon the 
lines of the Cunard steamship ‘Saxonia,’ which at- 
tracted such attention .from the British Admiralty 
Boiler Committee during their investigations, owing to 
the latter’s economy. The “Saxonia’s” machinery re- 
quired only 13.4 pounds of steam per horse-power per 
hour as compared with the 16 pounds per horse-power 
hour in the naval vessels that were tested simultane- 
ously. 

During the trial runs of the “Caronia” over the 
measured mile a maximum speed of 19:51 knots was 
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attained; and during the full-power trials, 89.2 revolu- 
tions, 21,870 horse-power, and a speed of 19.62 knots 
were developed and maintained for 1344 hours. The 
highest horse-power recorded throughout these trials 
was 23,500. 

A sister ship to the “Caronia” is now in course of 
construction at the same shipyard. This vessel is of 
identical dimensions and tonnage, only instead of be- 
ing propelled by reciprocating machinery, Parsons ma- 
rine turbines are to be installed. These two vessels 
are to be run side by side, and comparative data in 
actual transatlantic practice will thus become available. 
This vessel, which was recently launched, is rapidly 
approaching completion. ‘ 

The equipment of the ‘“Caronia” is completed by an 
installation of Marconi’s wireless telegraphy, a special 
room for which is provided on the boat deck. 

0 
:CHICAGO’S FREIGHT SUBWAYS, 

In 1899 the Illinois Telegraph and Telephone Com- 
pany began to build a series of tunnels under the streets 
of Chicago for the purpose of carrying the wires and 
cables of the company’s automatic telephone system. 
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ing daily many thousands of tons of freight which was 
formerly carried over the pavements in wagons. On 
February 15, 1905, the company entered into a contract 
with the government under which all of Chicago’s sec- 
ond, third, and fourth class mail matter will be trans- 
ferred from the railway stations to the new post office 
through the tunnels. A further plan to utilize the tun- 
nels for mail purposes involves the building of chutes 
connecting the street-corner mail boxes with boxes in 
the tunnel, where the mail can be collected by cars. 
When the new schemes are perfected and added to the 
present pneumatic tube service for first-class mail, Chi- 
cago will have the most perfect underground mail facili- 
ties in the world. Hight hundred and eighty tons of 
mail will be handled in the tunnels daily, in special 
locked United States cars The system will be in oper- 
ation by June 1. 

Without nojse, dirt, smoke, or the slightest delay 
to traffic, the central business district of Chicago has 
been honeycombed with these tunnels. Twenty-eight 
miles already have been constructed, and extensions are 
projected. 

Fourteen per cent of the railway mileage of the world 
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sewers, and the conduits of other companies. After 
investigation of the soil underlying Chicago, it was 
decided to build a deep tunnel conduit system, as this 
could be done without danger to adjoining property or 
without interfering with other corporation rights. 
After considerable difficulty in securing the final muni- 
cipal permit to construct the system as planned—in 
fact, numerous alterations were necessary—and in 
making an accurate survey of the streets, the company 
was at length allowed to begin work on the under- 
taking. The trunk line tunnels were to be 12 feet 9 
inches by 14 feet, and the branch tunnels 6 feet by 
7 feet 6 inches. 

The work was carried on almost entirely in firm clay, 
which was encountered about 19 feet below the street 
grade. The pneumatic system was ‘used more for pro- 
tection against labor troubles than for other reasons, 
for should the workmen go out on strike, there would be 
no damage if the work were left for a time in an un- 
completed state. The airlocks, placed just outside the 
seven shafts, had iron doors imbedded in concrete, and 
were long enough to accommodate the work, in some 
cases aS many as ten cars being in a lock at once. 


Electric Locomotive and a Loaded Freight Car. 


This network of tunnels is now utilized for a quite dif- 
ferent purpose than that for which it was originally 
constructed. This further use is as a system of elec- 
tric traction for the handling of freight, express, and 
mail. The company, now incorporated under the name 
of the Illinois Tunnel Company, was granted a fran- 
chise for this purpose in July, 1903. It is controlled by 
the leading railroads which enter Chicago. Something 
of the immense importance of this undertaking to 
Chicago will be gleaned from the following account. 
Perhaps similar systems of tunnels will some day be 
built in other American cities. 

The great advantage of a system of freight haulage 
of this kind is apparent at a glance. Far below the 
surface of Chicago’s streets scores of electric locomo- 
tives are pulling freight trains that are taking thou- 
sands of tons of coal into the boiler rooms of sky- 
scrapers, without dirt, noise, or sign of effort in the 
street. They are removing tons of ashes, and caring 
for the excavations from the basements of buildings in 
course of construction, More than this, they are haul- 


Typical Street Intersection. 


CHICAGO'S FREIGHT, EXPRESS, AND MAIL SUBWAYS, 


centers in Chicago, and operates to and from a busi- 
ness district one and one-half miles square. This is the 
territory of the freight subways. In it are thirty-eight 
railway stations, and every working day more than 
112,000 tons of freight are moved to and from them. 
This situation has caused great congestion in the 
streets, and this the subways have met and relieved. 
The cars of the tunnel company are run directly into 
the railway freight houses, loaded, and run throuzh 
the tunnels to the consignees. Here the cars are run 
into the basement of the warehouse through an open- 
ing cut in the masonry, raised to the desired floor on 
elevators, and unloaded. If the goods are not intended 
for immediate delivery, the cars are run into the com- 
pany’s storehouses and kept there till required. Every 
building on the route of the tunnel can be connected to 
it by a lateral shaft for the above purpose. 

The work on the telephone tunnels was planned in 
1899, but did not actually begin until September, 1901. 
It was found that the space below the paving was 
almost completely taken up by water and gas pipes, 


Removing Excavated Material from the Basement of a Building under Construction. 


The work was carried on by miners working in three 
shifts of eight hours each, the nature of the soil per- 
mitting the work to be done in this way. The distance 
excavated averaged about 21 feet at each of fourteen 
working headings, and 12 miles of tunnels were virtu- 
ally completed in about ten and a half months. 

The concrete was placed in the bottom of the excava- 
tion and thoroughly tamped, the lagging placed on top 
of the concrete, iron ribs made of channel bars being 
placed on the bottom three feet apart, and the lagging 
laid at the sides against these ribs. The concrete was 
then thrown behind the two-inch plank lagging in six- 
inch layers. The use of concrete absolutely avoided any 
chance of settlement of the earth, as it was tamped into 
the entire space between the lagging and the excava- 
tion, no matter how irregularly the digging or mining 
had been done. For part of the work steel lagging 
plates were used as a special precaution, on account of 
the extra weight of the concrete. In proceeding with 
the work, the face of the preceding day’s work was 
cleaned and a plaster coating of cement, made in pro- 
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portions of one to one, sand and cement, was plastered 
on the old work, forming a:seal and making the struc- 
ture almost entirely a homogeneous one. The 6 by 714 
lateral tunnels were constructed with 13-inch bottoms 
and 10-inch walls of concrete. The trunk system tun- 
nels were built with 21-inch bottoms and 18-inch walls. 
The cement used for the making of the concrete wae 
American Portland (At- 
las and Chicago A. A.), 
and the company sub- 
jected each and every bar- 
rel to a fourteen-day test 
under rigid specifications. 
On the straight work 
mixtures of five parts 
broken stone and screen- 
ings, or five parts mixed 
gravel and sand, to one 
part of cement were used, 
while at the intersections 
a mixture of four parts 
stone or gravel to one of 
cement was adopted. 

A large equipment of 
small tramcars, some 900 
in number, built to run 
on a 14-inch gage, double- 
track system, was pro- 
vided to dispose of the 
excavated material. The 
cars were hoisted by 
power-driven elevators 
up the shafts to the head- 
houses and the material 
dumped into wagons. 
Much of this was depos- 
ited on the lake front, a 
special 10-ton,  stiff-leg 
derrick being provided 
for unloading the wagons. 
In this way much valu- 
able land was added to 
Grant Park. At one 
shaft near the river an 
endless chain drew the 
cars up an incline onto 
stagings or platforms ex- 
tending over dump scows 
moored to the dock be 
low, and the cars were 
then emptied into these. 
The platforms could be 
raised and lowered as re- 
quired, so as not to inter- 
fere with the river traffic. 

The steepest grade in the tunnels is 1.75 per cent, 
and the grades at the railway terminals do not exceed 
12 per cent. The latter steep grades form the ap- 
proaches to the ‘tunnels, which are built with the rails 
some 30 feet below the street level. The four-way inter- 
sections have curves of 20-foot radius, and the sharpest 
curves on the main lines are of 16-foot radius. 

The track is 2-foot gage, laid with 56-pound T-rails 
fastened by bolted. clamps to cast-iron chairs imbedded 
in the concrete floor of the tunnel. Part of the system 
is overhead trolley, while the rest is of the Morgan 
third-rail traction system. This latter consists of a 
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This is the type of stationary, or anchored, mine used by the Japanese, whose torpedo boats ran in to the mouth of the harbor 
They consisted of: an iron shell filled with high explosive, 4. The 
firing mechanism consisted of a bal), B; flexible rod, H ; contact disk, C ; and contact ring, D. When mine was struck by ship, 


at night, and dropped them in position acress the channel. 


C was thrown against D; circuit was closed and 4 was detonated. 


Anchored Mines, Laid by the Japanese, and Removed by “Sweeping.” 
THE OPERATIONS OF THE RUSSIAN FLEET 
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perforated metal plate (1% inch thick and 4 inches 
wide) forming a rack which is bolted between two lines 
of timber stringers. These serve to protect and support 
the rail. A special construction for the tunnel work 


was devised in the use of chairs of bent steel channels 
to support the rack. The locomotives are of the class 
used in mine haulage work, but are peculiar in the 


‘This ship was twice struck by mines, and once by a torpedo, without being sunk. She was the last of the Port Arthur fleet to be destroyed. 
When 203-Meter Hill was captured she went outside the harbor, where the lofty Liaoshan Mountain screened her from observation. She let down 
her torpedo nets and was three times attacked bythe whole torpedo squadron before she wag hit. Shedid not sink; but next day, Capt.-Von 
Egsen opened her valvesand sank her in deep water. 


The Battleship “Sevastopol” -in -Port. Arthur Harbor. 


method of taking current. The rack rail serves both 
for traction and as a third-rail conductor, the current 
being: led to motors, geared to the axles, with suitable 
controlling devices. The track rails are used for the 
return current. The wheel base of the locomotives is 
24144 inches. With one 75-horse-power motor the weight 
is about 3 tons; with two 80-horse-power motors, about 
5 tons. The trolley locomotives are of the ordinary type 
used in mine systems. 
s+ o+o 

Eighty-five and six-tenths per cent of the freight cars 

of the United States now have air brakes. 


points. 


mines, connected by cables, in sets of two or three. 
these, and as she moved forward the mines swung in, wrecking her hull at three separate 
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STORY OF THE OPERATIONS OF THE RUSSIAN FLEET AT 
PT, ARTHUR AS TOLD BY ONE OF THE COMMANDERS. 

To all interested observers of the great naval conflict 
between Russia and Japan, it has been a matter of 
regret that so little has been made known as to the 
actual work done, during the long siege of Port Arthur, 
by the ships of the Russian navy. The information 
contained in official dis- 
patches has been suf- 
ficient to give the general 
public only a vague idea 
of what was taking place 
behind the impenetrable 
curtain, which a strict 
censorship flung before 
the stage whereon this, 
the greatest and most 
heroic naval drama of 
modern times, was being 
enacted. 

The sudden loss of 
three of the best ships of 
the Russian fleet, in the 
unlooked-for torpedo at- 
tack on the night of 
February 8, placed the 
Russians at such a nu- 
merical disadvantage, 
that there was little 
hope of achieving any 
decisive victory over the 
Japanese until reinforce- 
ments should arrive from 


Europe. All the subse- 
quent engagements were 
fought against odds 


which rendered the re- 
sult, barring accident, a 
foregone conclusion. To 
be convinced of this, it is 
only necessary to bear in 
mind that the torpedo at- 
tack of February 8 and 
the battle outside Port 
Arthur on the morning 
of February 9, resulted 
in the torpedoing of the 
two best battleships and 
one of the finest cruis- 
ers of the fleet, and the 
disablement of one of the 
battleships and three of 
the cruisers by shot holes 
Selow the waterline. 
From that time to the 
final sinking .of the “Sevastopol” in the last days of 
December, practically all our information regarding the 
Russian fleet has come from Japanese official reports; 
and while these have been in the main reliable, they 
have consisted chiefly of statements of the damage in- 
flicted by the Japanese’either by gun, torpedo, or mine, 
and have given us very little information as to the 
damage and loss which they themselves’ have received 
from the Russians. 

During the long months of the siege, it was a matter 
of frequent speculation as to what was being done by 
the Port Arthur fleet in repairing the serious ‘injuries 


The Japanese strewed in the outer channel, leading to Port Arthur, a number of floating 


The ‘ Petropavlovsk ” struck one of 


How Makarofi’s Flagship, “ Petropavlovsk,” Was Sunk. 
AT FORT ARTHUR, 
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received in the first attack, and there was much curi- 
osity as to how it was possible for these torpedoed ships 
to be put in such serviceable condition that they could 
make frequent sorties, and finally engage in one of the 
fiercest and most stubborn naval battlesof history. It 
was known that Port Arthur possessed but one dry- 
dock; and yet here were four battleships and a large 
cruiser, that in the space of a few 

months recovered from torpedo in- 


Scientific American 


inclose the injurei portion of the hull, in the manner 
shown in the accompanying engraving. The caisson 
was built of 9x9 timbers, tongued and grooved and 
dovetailed. The floor, which was from 17 to 22 feet in 
width, rested against the bilge keel, and the outer wall, 
which was at a distance of about 10 feet from the 
hull, had a total depth of from 32 to 35 feet, the length 


juries which, theoretically, should 
have put them out of action for the 
rest of the war. Moreover, they 
were able to engage in evolutions, 
keep proper station, and inflict seri- 
ous damage upon the enemy in a 
long-drawn-out and __ fiercely-con- 
tested battle. 

The answer to these questions is 
given in the present article, in 
which the ScrentTiric AMERICAN is 
enabled to present to the world, for 
the first time, the story of the 
brave struggle made by the crippled 
Russian fleet, in its uphili fight 
against the combined forces of Ad- 
miral Togo afloat and Gen. Nogi 
ashore. 


to 
For our facts we are indebted to ‘3 
the courtesy of Capt. N. O. von ‘% 
Essen, who was in command of the ‘. 
battleshi “Sevastopol,” and _ to MINES MAID Ste 
Dp pol, BY RUSSIANS “°S 
Commander N. A. Saxe, who 
kindly furnished the information 


from which the accompanying dia- Islands. 


grams were drawn. These gentle- 
men are now on their way to St. 
Petersburg from Port Arthur, and 
the editor is indebted to them for a lengthy interview, 
in which, concurrently with the narration of the heroic 
work done by all grades of the service in the Russian 
fleet, they paid a high tribute to the skill, courage, and 
courtesy of the Japanese officers and men. 

Immediately after the disaster of the night of Febru- 
ary & the cruiser “Pallada” was floated into drydock, 
and the battleships “Czarevitch” and “Retvizan” were 
taken into the inner harbor, and repairs executed by 
means of caissons of timber built around the gaping 
holes which had been blown into their hulls by tor- 
pedoes. The repairs to the ‘‘Pallada’” were completed 
early in April, and about the 20th of June the “Czare- 
vitch” and “Retvizan” were also in condition to take 
the sea. On the 18th of April, during the sortie in 
which the “Petropavlovsk” was sunk with Admiral 
Makaroff on board, the battleship “‘Pobieda,” in return- 
ing to the harbor, struck a contact mine, and was heav- 
ily damaged. ‘ Similar repairs were executed, and this 
ship was able to take her station in the line in the 
great sortie of August 10. 

On June 23, Capt: von Essen’s ship, the “Sevastopol,” 
was sent outside the harbor to drive off several Japa- 
nese cruisers that were shelling the line of fortifica- 
tions to the east of Port Arthur. This she accom- 
plished; but, in returning, she struck a Japanese mine, 
which blew in about 400 square feet on the starboard 
side, abaft the foremast, at a depth of about 7 feet 
below the waterline. The rent was from 7.to 10 feet 
in depth and 35 feet to 40 feet in length. The frames, 
ten in all, were bent inward, or torn entirely apart, and 
the plating blown bodily into the ship. She was taken 
into the inner harbor, and a repair caisson was used to 


Outboard profile and deck-plan of the ** Sevastopol,” showing the cofferdam, and (in black) the area of hull affected 
by the mine explosion, 


How Repairs Were Made Without Entering Drydock. 
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The naval base (the ‘certain place’?so often mentioned by Admiral Togo) was a sheltered bay in the Elliot 
Here the ships were coaled, watered, and their stores of ammunition, etc., replenished. Dalny was the base 
for the besieging army of General Nogi. 


Map Showing Port Arthur and the Japanese Naval Base, Fifty Miles Distant. 


of the caisson being about 75 feet. Knee bracing of 
heavy timbers was worked in between the floor and 


the wall, and the construction was further stiffened 


by heavy diagonal bolts, which passed through from 


AHOIS AOSINIT 


i 
1] 
2NG LOCATING 
BOAT 


Before the capture of 203-Meter Hill, the Japanese could not see the 
Russian fleet, which lay behind lofty hills, Chinese spies went fishing at 
a spot where they could see the fall of Japanese shells and signal the re- 
sult to a distant Japanese observation station. If a shot fell to the right of 
the ship, one boat would move to the right; if to the left, another boat 
would move to the left. 


Why the Russians Forbade all Fishing at Port 
Arthur. 
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floor to outside wall, as shown in our sketch. The 
joint where the edge of the caisson abutted on the 
hull of the ship was formed of hemp packing covered 
with canvas. The whole of the outside of the caisson 
was covered with canvas, and outside of this a heavy 
coating of hot tar was laid on. The caisson was then 
floated into position, and drawn up snugly against the 
side of the ship by means of cables, 
some of which passed entirely un- 
derneath the ship and were drawn 
tight on the port side, while others 
were attached to the top edge of the 
caisson and were led across to the 
steam winches on deck. After the 
caisson had been drawn to a snug 
fit, the water was pumped out, and 
the hydraulic pressure served to 
hold the caisson tightly against the 

on hull. The damaged plating was 
ag ae then removed by cutting off the rivet 
heads, and the broken portions of 
the framing were cut away. While 
this work was proceeding, new 
frames and plates were being pre- 
pared in the dockyard shops. The 
frames were built into the ship, the 
plating riveted on, and the vessel 
finally restored to first-class condi- 
tion. The whole of the work was 
accomplished in six weeks’ time; 
which, considering that the shops in 
which the new framing was pre- 
pared and the ship herself were 
under fire, must be regarded as a 
most remarkable and highly cred- 
itable performance. 

On September 20, during opera- 
tions outside the harbor, the “Sevastopol” again struck 
a mine, and by a curious coincidence she was damaged 
in the exact spot where she received the first injury. 
This time, however, the mine was very much larger, 
and is estimated to have contained fully 400 pounds of 
high explosive. The shock was terrific, and the area of 
injury covered fully 700 square feet. A repair caisson 
was applied to the ship, which had been kept on an even 
keel by opening the valves on the port side, and admit- 
ting sufficient water to balance the inflow on the star- 
board side. The repairing of this damage was, of course, 
a longer job. Moreover, it was done at a time when 
the 11-inch mortar batteries, which ultimately sank the 
fleet, were getting the range and making frequent hits. 
One 11-inch shell struck the bridge just above the cais- 
son, and, bursting, a shower of heavy fragments tore 
-hrough the outer wall of the caisson, letting in the water 
and necessitating extensive repairs. Nevertheless, the 
“Sevastopol” was again put in seaworthy condition in 
about two and a half months’ time. 

As showing the heroic efforts, made under these most 
distressing circumstances, to turn defeat into victory, 
it may be mentioned that during the eleven months of 
the siege, five big repair jobs of the magnitude above 
described were completed, and over one dozen perfora- 
tions in the hull below the belt, due to heavy projec- 
tiles, were repaired, either in drydock or by the caisson 
method. This work was done under a constant rain 
of projectiles, and in the case of the drydock re 
pairs, the shells that missed the ships would burst on 
impact against the stone walls of the dock, and the frag- 
ments scatter among the workmen. Evidently, the 
Russians have lost none of their proverbial fortitude. 


Sectional view showing the water-tight caisson 10 feet wide, 35 feet deep, 75 feet long, 


by which the injured side of the ** Sevastopol * and other battleships was laid clear of water, 
while the wrecked structure was removed, and new frames and plating were built in place, 


Five Vessels Wrecked by Mines Were Repaired by the Caisson 


Method. 


AT PORT ARTHUR. 
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Before the capture of 203-Meter Hill, the hits that 
were made upon the ships were due to indirect or high- 
angle fire, in which the gunners could not see the ships. 
The aiming was largely guesswork, for the Japanese 
did not command any height from whicn they could see 
the vessels. Nevertheless, the fire for a while was so 
intelligently directed as to make it evident to the Rus- 
sians that some system of signaling existed. It was 
ultimately found that some Chinese fishermen were in 
the habit of frequenting a certain spot in the harbor, 
from which they could watch the Russian ships, and 
be themselves clearly discerned by field glasses from a 
distant hill that was occupied by the Japanese. Careful 
observation of these simple-minded Celestials, as they 
were engaged in their laudable effort to pick up some 
greatly-needed food from the sea, revealed the fact that 
when a shot fell beyond a particular ship, one of these 
boats immediately moved out beyond the group in a 
corresponding direction, say to the right; that if the 
next shot fell to the left, John Chinaman would imme- 
diately conclude that he could find better fishing if he 
moved somewhat over to the left of the fleet of boats. 
These movements were duly noted from the Japanese 
observation station, and the fire directed accordingly. 
Needless to say, there was no more fishing permitted 
in that particular section of the harbor. Not long after- 
ward, however, the fire began again to grow remark- 
ably accurate, and it was noticed that a certain China- 
man (so called) occasionally waded into the shallows 
with a couple of buckets, apparently in search of crabs, 
and that one bucket was white and the other black. If 
the Japanese shot fell beyond the mark, the black bucket 
would be carried off a corresponding distance beyond 
the white bucket; or if the shot fell short, or to the 
left or right, strange to relate, the black bucket would 
move in sympathy; and if a hit were made, the indus- 
trious crab catcher would place his buckets together. 
Commander Saxe, who related this particular circum- 
stance to the writer, said that he was satisfied now that 
they had treated the native population altogether too 
leniently; for in spite of undoubted evidence that signal- 
ing was carried on extensively both by day and by night, 
not a single native was executed as a spy during the 
course of the siege. 

The severest loss of the whole campaign was the 
tragic death of Admiral Makaroff when the “Petropav- 
lovsk” was blown up by striking three floating mines. 
These mines, as shown in our sketch, were connected by 
cables, and floated at the surface of the water. They 
had been dropped by the Japanese on the night pre- 
ceding the sortie, and directly across the course usually 
taken by the Russian fleet. When the bow of the “Petro- 
pavlovsk” struck the connecting cable, she carried it 
along with her and, of course, swung in the mines 
against her side, one probably to port and two to star- 
board. The terrific shock in all probability detonated 
the high explosives on board; for the ship disappeared 
bodily from sight within two minutes after the explo- 
sions. Most of the damage by mines was wrought by 
anchored mines of the type shown in accompanying 
engraving. The cone-shaped steel shell, containing 
from 200 to 400 pounds of high explosive, is anchored to 
a heavy weight resting on the bottom, by means of a 
cable of such a length as to maintain the mines at a 
depth of from 8 to 10 feet below the surface. Within 
the shell is a cylinder which contains the firing mechan- 
ism. This consists of a steel ball, carried at the top 
of a flexible vertical steel rod, which passes through 
and supports a metal disk. Arranged concentrical- 
ly around the disk, but not touching it, is a metal 
ring. When a ship strikes the mine, the inertia of the 
weight or ball carries the disk against ‘the ring, closes 
an electrical circuit, and detonates the charge of gun- 
cotton. 

The damage wrought by mine, torpedo, and gun was 
not by any means confined to the Russian fleet. Com- 
mander Saxe confirms the story of the sinking of the 
battleship “Yashima” by a mine at Dalny, and the loss 
of the “Hatsuse,” also by a mine, near Port Arthur. 
These ships are lost beyond recovery. Several Japanese 
cruisers have been sunk by mines, by the torpedo, or by 
collisions, to say nothing of a considerable number of 
torpedo boats and torpedo destroyers that were sunk 
by gunfire. The story of the loss of the “Hatsuse,” as 
told by Commander Saxe, is particularly interesting. It 
had been observed that the blockading fleet was in the 
habit of steaming slowly to and fro, in line ahead, on a 
course generally parallel with the coast line and at a 
distance of ten miles from the. harbor. Accordingly, the 
torpedo transport “Amur” was sent out at night ten miles 
from shore, with orders to commence dropping torpe- 
does from her stern at intervals of from 50 to 100 feet, 
on a line one mile in length and at right angles to the 
course ordinarily followed by the Japanese fleet. This 
was done, and the next day. the battleship ‘‘Hatsuse,” in 
passing over the line, struck one or more torpedoes, 
with the result that her magazines were exploded. The 
vast cloud of smoke was distinctly visible from the 
Russian forts; and she sank in not over one minute 
after the explosion took place. This left the Japanese 
fleet with but four battleships as against six that were 
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able to steam out of Port Arthur in the famous sortie 
of August 10. 

Limitations of space prevent us going at full detail 
into the description of this famous sea fight—the great- 
est in modern times. The Japanese battleships, warned 
by their torpedo boats of the sortie, came up rapidly 
and opened fire with their big guns at a range of from 
seven to nine miles; and owing to the fact that they 
carried telescopic sights, and the Russian ships did not, 
the Japanese made fairly good shooting, even at this 
great distance. As the ships drew to closer range the 
Russian gunners found the enemy, and placed their 
shells with telling effect, great destruction being 
wrought on both fleets. -On the Japanese side the flag- 
ship “Mikasa” suffered the most heavily, and was at 
times completely enveloped in the smoke of the burst- 
ing Russian shells. Matters were going fairly evenly 
between the two fleets, until a 12-inch shell entered 
through ‘the sighting slot between the wall and roof of 
the conning tower of the flagship “Czarevitch,” which 
was at the head of the line; burst inside; killed the 
admiral; and jammed the steering gear over to port, 
causing the “Czarevitch”’ to commence steaming in a 
circle. The “Retvizan,” next in line to the “Czare- 
vitch,” began to follow her to port; but discovering the 
plight of the “Czarevitch,” and in the endeavor to pro- 
tect her, she swung sharply to starboard and steamed 
directly for the Japanese line, followed by the “Po- 
bieda.” The Japanese, true to their policy of avoiding 
close ranges, turned also to starboard and drew away. 
Capt. von Essen noticed that, as the range decreased, 
the Japanese shells flew high; and it was at this time 
that the bridges, masts, and smokestacks were riddled. 
The mishap to the “Czarevitch”’ and the change of 
course of the “Retvizan” threw the Russian line into 
disorder, and ultimately the admiral who had taken 
over the command, signaled the fleet to return to Port 
Arthur. Capt. von Essen is of the opinion that the 
Japanese must have suffered very severely; for they 
drew off at a time when, had they been in good fighting 
condition, an opportunity was afforded for dealing a 
crushing blow to the scattered Russian fleet. Toward 
the close of the action the “Mikasa” had only one 
12-inch gun in action, and orders were finally signaled 
by Admiral Togo to his fleet to draw off toward Dalny, 
taking particular caution against torpedo-boat attack. 
As night closed in, it was seen that the “Mikasa” was 
gradually falling astern. Subsequently to the capitula- 
tion of Port Arthur, it was learned from the Japanese 
that three of their torpedo boats, which were searching 
in the darkness for the crippled “Czarevitch,’ encoun- 
tered the “Mikasa”: and attacked her, thinking she was 
the quarry they were after. One torpedo struck her 
before the mistake was discovered. Confirmation of 
this disaster was seen in the fact that, after the first 
attack on 203-Meter Hill, sailors’ caps bearing the name 
“Mikasa” were found among the Japanese killed. It is 
believed, however, that she has been repaired, and prob- 
ably she is in service at the present time. 

In that fight the “Sevastopol” lost over 100 men killed 
and wounded. Subsequently, all hope of effecting. a 
movement to the port of Vladivostock was deemed hope- 
less, at least until the arrival of the Baltic fleet. The 
lighter guns were accordingly sent ashore to the forti- 
fications, and the intervening time between the sortie 
and the surrender of the fortress was occupied in re- 
pairs, in work at the forts, and occasional demonstra- 
tions outside the harbor. Ultimately, word was sent 
to the fleet from Gen. Stoessel that the Japanese had 
captured 203-M'eter Hill, and that the ships would 
be subjected to direct observation. The ‘Sevastopol’ 
was the last ship to be destroyed. To escape observa- 
tion from the captured hill, she steamed outside the 
harbor and took up a position under Liaoshan Moun- 
tain. Her torpedo nets were let down, and, although 
only 100 men were left on board, and the rapid-fire guns 
had been sent ashore for use in the forts, Capt. von 
Essen prepared for the inevitable night torpedo attack. 
Three of these were made before a torpedo got home. 
The torpedo boats steamed past under a fierce fire from 
the ship and thefortsata distance of about 1,200 yards. 
discharging a great number of torpedoes, which ex- 
ploded on contact with the net, and at the same time 
using their machine guns, 12-pounders and 6-pounders. 
Four of the torpedo boats were crippled or sunk. 
Finally, in a blinding snowstorm and a very rough sea, 
a small torpedo boat managed to rush in within a few 
hundred yards and discharge a torpedo that struck 
the “Sevastopol” near the stern. The torpedo flotilla 
now considered that their work was done, and with- 
drew; but the next day Capt. von Essen, steering with 
his two engines, carried the ship out into 90 fathoms 
of water and opened the sea valves. As he was rowed 
away, he saw the ship turn bottom up and sink in 
waters from which she can never be recovered. 

In conclusion, we asked both of these officers what 
was their opinion, after eleven months of the very 
fiercest and most destructive kind of fighting, as to the 
relative value of battleships and cruisers. They both 
affirmed their belief that the battleship had demon- 
strated itself to be the supreme engine of modern naval 
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wartare; and that the nation which can put the largest 
number of battleships into #he fighting: line, and that 
can handle them, when there, with skill, courage, and 
fortitude, must ever maintain the comnaand of the seas. 
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Science Notes. 
Two French aeronauts, Faure and Lathom, have made 
a balloon voyage from the Crystal Palace, South Lon- 
don, to St. Denis, a suburb .of Paris, a distance of 
250 miles, in 644 hours. 


The Ibis contains a short but interesting account of 
the discovery of the hitherto. unknown eggs of the 
knot (Tringa canutus). A nest of this species, con- 
taining four eggs, was found on June 17, 1898, in the 
island of Hrisey, to the north of Iceland. The bird: 
was breeding with several pairs of Tringa maritima— 
the purple sandpiper—and was kept under close obser- 
vation for some time before the eggs were taken. It 
was not killed, as the collector hoped to have the good 
fortune to obtain a second clutch. The eggs are de- 
scribed as “quite like very large eggs of the dunlin 
(Tringa alpina), of the closely-spotted type, and can- 
not be confounded with any others of the same size.” 


In dry weather the fibers used in the textile indus- 
tries are liable to become electrified during combing 
and other similar operations, with the result that their 
treatment becomes very difficult. It is now well known 
that the discharge of a-rays from a radio-active sub- 
stance “ionizes” the air in its neighborhood (that is, 
renders this air a conductor of electricity), so that an 
electrified body placed near a radio-active substance 
is quickly discharged. Technics suggests that this 
property might perhaps be utilized in the textile in- 
dustries to prevent the electrification of the fibers. The 
cost of radium is so great that this substance could 
scarcely be used; but thorium (which is much 
cheaper) has similar properties, although its ionizing 
capacity is smaller; even disused gas mantles will 
quickly discharge an electroscope in their neighbor- 
hood. 


John B. BHyster, of York, Pa., senior at Wesleyan 
and captain of this year’s football team, was the sub- 
ject of an interesting experiment in the calorimeter 
in charge of Prof. Benedict of the science department. 
The regular mid-year examination began February 13. 
Eyster had an examination in advanced French, and 
instead of taking it with the rest of the class, Prof. 
Kuhns of the French department consented to let him 
take it alone in the calorimeter. The purpose of the 
experiment was to determine the amount of mental 
energy expended in the course of a college examination. 
This was Eyster’s first experience as a subject of 
scientific investigation, and that no element of nervous- 
ness might interfere with the grade of his examina- 
tion or with the operation of the experiment, he had 
an hour to accustom himself to the “box.” He was to 
enter about 8 o’clock and the experiment will last 
from 9 until 12. The results have not been published 
as yet. 


X-rays have proved valuable in the examination of 
patients suffering from diseases of the chest. “It is 
scarcely going too far’ (to quote from Dr. Holland) 
‘do say that the only certain means of diagnosing 
thoracic aneurism is a careful X-ray examination, 
and that the skilled radiographer can nearly always 
answer ‘yes’ or ‘no’ if the question for or against is 
put to him. Next to aneurism, the great value of X- 
rays is seen in cases of pulmonary consumption. In 
the first place, a careful examination of an affected 
chest at intervals, during the course of an illness, may 
not only be of great interest, but also of great use, 
as an additional means of indicating the course of the 
disease; and in the second place, in the very early 
cases—the merely suspicious cases, indeed—an X-ray 
examination is essential. It has been proved beyond 
all doubt that marked radiographic changes from 
normal, suggestive of tubercular disease, have now 
been found when only the merest suspicion of phthisis 
has existed; when no so-called physical signs have 
been detected; when no tubercle bacilli have been found 
in the sputum, if there was any of the latter to be 
obtained; when the only symptoms giving rise to 
anxiety have been some ill-health, loss of weight, 
and perhaps cough and dyspeptic troubles. It is a 
serious matter to urge, say, a business man, with much 
depending upon him, to throw up everything and go 
through several months of open-air treatment on a 
vague suspicion alone; it is still more serious to put 
off doing this until unequivocal signs have developed, 
and it may be too late. Radiography, in these cases, 
is now invaluable; and it is not going too far to assert 
that in such a case, given a radiographic examination 
by one competent to form an opinion—a most impor- 
tant matter—if suggestive radiographic changes are 
found, the patient can be unhesitatingly advised of his 
danger and the necessity of immediate action; given 
no radiographic changes, it is quite justifiable to wait 
and watch. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


LOCKING-INSULATOR.—L. STEINBERGER, 
New York, N. Y. Mr. Steinberger’s invention 
relates more particularly to an insulator for 
carrying wires for electric light and power 
and for telegraph and telephone services and 
in all other relations where wires are required 
to be insulated from their supports. It saves 
time and money now wasted on tie-wires. By 
its use an unskilled workman is able to fasten 
and lock the wire to the insulator. It also 
tends to save battery-power now wasted inci- 
dental to leakage from tie-wires and is ready 
for mounting without the use of pins and bor- 
ing-tools. 

INSULATOR-SUPPORT. —L. STEernpercer, 
New York, N.. Y. This improvement has ref- 
erence. to insulator-supports and admits of 
general use, but is more particularly adapted 
for use with a type of insulator employed for 
supporting outdoor wires which are exposed to 
the action of the weather. When the device 
is mounted any rain, sleet, or snow which may 
fall within‘the recess made to guide falling 
elements, is guided off and escapes downwardly 
at a comparatively low point. The cross-beam 
is thus protected from the action of water, 
sleet, etc. 

HYGIENIC TELEPHONE-RECEIVER. — L. 
STEINBERGER, New York, N. Y. The inventor’s 
aim is to provide a receiver with a removable 
hygienic member for protecting the ear from 
immediate contact with the receiver, also for 
preventing the receiver from rolling when rest- 
ing upon its side, also to provide a receiver 
with a yielding member which will act as a 
cushion for preventing injury to the receiver, 
also to provide the receiver with a shield for 
excluding extraneous sounds from the ear, and 
to act as a protective covering for the re- 
ceiver. 

MAGNETIZING APPARATUS.—J. B. SHER- 
WIN, Butler, Pa. The invention refers to ap- 
paratus for transforming bars of iron or steel 
into permanent magnets, its principal objects 
being to provide a simple apparatus of this 
class which may be energized for a limited time 
by the insertion of a coin or like conducting 
element. It may be employed as an amuse- 
ment apparatus and at a profit to the person 
maintaining it and is also of utility in produc- 
ing small magnets for various purposes. 


Of Interest to Farmers, 


HEADER AND SHREDDER.—W. GIi.xs, 
Amarillo, Texas. In this case the invention 
relates to improvements in machines for head- 
ing and shredding Kafir corn, Milo maize, 
cane, wheat, and other grain, the object being 
to provide a machine of this character that 
may be operated with comparatively little 
power and that will effectually separate the 
grain from the stalks without tearing or break- 
ing the bundles. 


COMBINED CULTIVATOR AND HARROW. 
—S. A. Warn, Hyde, Ga. ‘The cultivator is 
adapted for lateral adjustment, so that the 
two opposite sets or rows of cultivating-teeth 
may be placed nearer each other or farther 
apart, as the conditions of the crop to be cul- 
tivated require. The object is to simplify the 
attachment of the cultivating devices to the 
beam of the implement and to facilitate the 
lateral adjustment of the teeth and also to 
facilitate the insertion of the cultivating-teeth 
in the removable frame of the sockets. 


COTTON-CHOPPER AND WEED-CUTTER. 
—C. S. Simmons and W. N. Ross, Cache, Okla- 
homa Ter. The purpose in this improvement 
is to provide details of construction for a 
cotton-chopper and weed-killer that may be 
attached upon the frame of an ordinary corn 
er cotton cultivator or be mounted upon an 
individual frame and afford reliable means for 
eutting off weeds at their roots at the sides 
of rows of cotton-plants, cut out suckers and 
extraneous plants between such as are to be 
left standing, and also stir the soil between 
such standing plants in a row as the machine 
is progressively moved along the rows of 
plants. 


LAMP FOR HEATING BROODERS.—G. C. 
CHASE, Pinehurst, N. C. The object of the 
inventor is to provide a lamp which is especially 
adapted for heating brooders, but may also 
be used for heating purposes in general. 
Means are provided for preventing the heat 
of the lamp raising the temperature of the 
tank above the danger-point; to permit han- 
dling of the lamp without spilling the water 
or other cooling liquid; and concentrating the 
greatest amount of cooling liquid at the 
point nearest the source of heat, thus more 
effectually preventing overheating of the com- 
bustible liquid. The chimney is very low and 
at the same time affords perfect combustion, 
thus enabling the lamp to be used in a 
small space. 


MILK-STRAINER.—J. O. LinpEN, Prophets- 
town, Ill. Mr. Linden’s purpose is the pro- 
vision of a strainer and cooler for liquids 
which is also adapted to act as a cover for 
a pail or other receptacle. The strainer is 
especially designed for straining milk, cream, 
ete.; and also to effectually and quickly cool 
the same, thereby removing all of the animal 
heat and odor from the same. The invention 
also includes a novel form of cooling-tank to 
be used in connection with the strainer. 


ASPARAGUS-CUTTER.—J. O. BowpsEn, Wil- 


mington, N. C. The invention refers to im- 
provements in devices for cutting asparagus 
from the hills, the object being to provide a 
device of this character of inexpensive construc- 
tion, by means of which the individual stalks 
or shoots may be readily severed from the 
crown or root without in any manner damag- 
ing other roots growing from the crown or 
breaking the tip of the cut shoot. 


Of General Interest. 


EARTH-BORING DEVICE.—H. L. ZAnpEr, 
New Orleans, La. The principal objects of 
the invention are to obviate and overcome 
the disadvantages and objections of hitherto 
partially successful operations of devices of 
this character, and to provide earth-boring 
devices readily operated and _ controlled. 
Further, to provide devices by which earth 
specimens may be obtained from any desired 
depth of the earth in practically the state 
of original consistency and geological forma- 
tion thereof. 

BOTTLE AND STOPPER THEREFOR.— 
A. J. Swain, Houghton, Mich. The purpose 
of the inventor is to provide a bottle and 
stopper for the same so constructed that after 
the bottle has been filled and sealed and 
emptied of its contents it cannot be refilled 
and again presented as an original package 
without evidence of the fact being made ap- 
parent. 

BOTTLE-CLOSURE.—W. H. SHEFFIELD, 
Hobart, N. Y. The object of this invention is 
to provide a closure, more especially designed 
for closing bottles containing milk and like 
liquids and arranged to properly connect the 
cap with the bail, to hold the bail on the 
cap against lateral movement and to permit 
reuse of the cap by allowing regalvanizing or 
plating of old caps without danger of discon- 
necting or displacing the bail on the cap. 


SAW-TOOTH T0O0L.—T. Ousnun, 
Mich. In this case the invention relates to 
improvements in tools for operating on the 
teeth of saws, particularly crosscut-saws, an 
object being to provide a tool of this character 
having a part or parts for setting teeth, a 
swaging part or parts, and a set-gage, thus 
providing a very convenient and handy tool. 

LLORSESIIOH.—V, Prepitare, New York, 
N. Y. In this patent the improvement refers 
to horseshoes, the inventor’s more particular 
object being, first, to give the shoe such a 
construction as will make the same comfort- 
able upon the foot of a horse, and especially 
where the horse’s foot is diseased, and, second, 
to prevent the shoe from slipping upon the 
pavement. 

SHOE-LACE FASTENER.—SarAu _ LIPKo- 
wits, New York, N. Y. The object in this 
improvement is to provide a fastener or clasp 
forming an integral part of each flap of a 
laced shoe or boot and arranged to combine 
a top eyelet for the passage of the shoe-lace 
and a clamp for the end of the bow to hold the 
same at all times in proper position with a 
view to enhancing the appearance of the shoe 
on the wearer’s foot and to prevent the bow 
from becoming untied while the shoe is worn. 


DUSTER.—littian McM. Lea, New York, 
N. Y. By this invention, when a tube of 
fabric is mounted upon the handle, it fur- 
nishes a convenient and sanitary dusting de- 
vice which will operate over a large surface. 
The fabric becoming soiled or dust laden, it 
may be readily removed from the holder and 
beaten or boiled to sterilize it: The fabric’s 
loose soft character is such that it readily 
takes up and retains dust. By the construc- 
tion great strength and durability are at- 
tained, the doubling of the main strips at 
outer ends of the tube offering necessary re- 
sistance to breaking through of the holder, 
while the tape reinforces the entire structure 
and with the lines of stitching, prevents its 
being drawn out of shape or unraveled. 

DRAWING INSTRUMENT.—F. HE. JENKINS, 
New York, N. ¥. This instrument is particu- 
larly designed for describing ovals and other 
irregular or varying outlines, the object being 
to provide a tool for this purpose that will be 
simple in construction, inexpensive, and that 
may be quickly adjusted for the desired lines 
and easily manipulated. 


PROCESS OF MAKING GLASS.—W. E. 
Hwa, Marion, Ind. The inventor has as an 
object in view a process of making window 
or sheet glass by drawing a tubular sheet of 
molten glass having two partially-flat sides 
connected by semi-cylindrical or rounded ends, 
cutting the cylinder so drawn into suitable 
lengths, annealing the severed pieces, and 
cutting away the rounded connecting ends 
to form a plurality of flat sheets. 


GRAVITY-LEVEL.—T. F. Deck, ‘Toledo, 
Ohio. In the present patent the object of the 
invention is the provision of a new and im- 
proved gravity-level which is exceedingly sen- 
sitive and arranged to automatically and ac- 
curately indicate horizontal and vertical posi- 
tions and the angle of deviation when placed 
out of horizontal position. 

STOP-COCK.—R. Y. Buprcer and D. C. 
Burrczr, Albany, N. Y. This invention has 
reference to improvements in stop-cocks par- 
ticularly adapted for discharging a thawing 
medium, such as alcohol, into a frozen gas 
pipe, the main object being to provide a 
stop-cock for this purpose of simple con- 
struction, and so arranged as to hold a quan- 
tity of liquid ready for instant use and that 
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under any condition or position will prevent 
the escape of gas. 


SELF-FASTENING BUTTON.—E. NoELLE, 
Ludenscheid, Germany. In the present patent 
the invention has reference to improvements in 
self-fastening buttons of that kind which can 
be attached quickly to the fabric of any part 
of the clothing or garment without thread and 
needle stitching and without requiring special 
appliances for connecting the head to the shank 
of the button. 


Heating and Lighting. 

HOT-BLAST STOVE.—F. L. Wuirts, Pitts- 
burg, Pa. Mr. White’s invention consists in an 
improved construction of hot-blast stove hav- 
ing in the lower regenerative chamber an im- 
proved arrangement of supporting-arches and 
having the regenerative passages between the 
upper and lower regenerative chambers formed 
in a body of novel checker-brick laid so as to 
break joints and present a bonded structure. 

WATER-HEATING DEVICE. — BE. J. Ros- 
ERTS, Kearsarge, Mich. This invention pertains 
to means for heating water for lavatory or 
other purposes, and has for its object to pro- 
vide a novel simple attachment for a stationary 
washstand which will enable the instant heat- 
ing of water by its intimate mixture with 
steam as the water is drawn into the wash- 
bowl for use. 


RADIATOR ATTACHMENT.—Etizapery L, 
Borrs, Butte, Mont. The purpose of the im- 
provement is to provide an attachment to a 
steam-radiator whereby steam can be conducted 
to a vessel containing an article or articles of 
food for the purpose of cooking the same or 
to a bath-cabinet to introduce steam therein 
with or without medication. Another purpose 
is to provide a means whereby the attachment 
may be readily applied to the escape valve and 
expeditiously moved without marring the radia- 
tor or interfering with its usual functions. 


Household Utilities. 

SANITARY CLOSET SHAT.—R. L. DEzEN- 
porF, 507 East 87th Street, New York, N. Y. 
Mr. Dezendorf has received a patent for an im- 
proved closet seat and attachments which, on 
account of the more natural position of the 
person during its use, is more hygienic and 
sanitary than ordinary closets. The essential 
features of the invention are devices, applica- 
ble to any closet, for elevating and adjusting 
the front portion of the seat at any desired 
angle, whereby the knees of the user are raised 
in such a way as to bring the weight of the 
body on the legs and feet, and cause certain 
muscles affecting the bowels to become more 
active and efficient than in the ordinary at- 
titudes usually assumed. 

We are informed that the improved seat has 
been approved by physicians and that the pat- 
entee is about to introduce it to the trade. 


Machines and Mechanical Devices, 


WORK-TALLYING DEVICHE.—J. H. Tirrv, 
Eau Claire, Wis. The invention relates to im- 
provements in devices for automatically indi- 
cating the number of pieces of work turned 
out by a machine, the object being to provide 
a tallying device in connection with a ma- 
chine that may be set for any predetermined 
number of pieces of work that it is desired to 
include in one batch or set and that will cause 
an alarm or cause stopping of the machine 
when the required number shall have been 
reached, thus relieving the machine attendant 
of considerable responsibility and loss of time. 


ORE-CONCENTRATOR.—M. FE. Parks, Tor- 
reon, Coahuila, Mexico. Preferably, the in- 
ventor employs a rectangular structure, divided 
interiorly into compartments, respectively, the 
“concentrator-box,” the ‘“tailings-box,’? and the 
“slimes-box,’’ the compartments preferably ex- 
tending full width of the structure and being 
in communication one with the other. Within 
the concentrator-box he employs a jigger or 
screen-box, combined with which is a deflector, 
said elements being supported in position by 
special means therefor, suitably mounted above 
and transversely of the concentrator-box. 
Special means are employed for ‘imparting a 
vertically-reciprocating motion to the jigger 
and deflector. 

HAT-MAKING MACHINE.—M. A. CuMING, 
New York, N. Y. The inventicn relates to hat- 
making machines, and admits of general use, 
but is more particularly adapted for service 
in such machines as shape or form bell-crown 
hats of felt, straw, or other fabric and in 
which it is desirable that the work may be 
turned out rapidly and uniformly. 

FRUIT-PITTER.—A. F. BirnHLer, Hoboken, 
N. J. In this case the invention has reference 
particularly to machines for pitting olives, an 
object being to provide a simple and compara- 
tively inexpensive machine for this purpose by 
means of which olives may be pitted readily 
without destroying the fruit in any manner. An 
attached addirg device records the number of 
olives pitted. 


Pertaining to Vehicles. - 

END-GATE FASTENING.—P. J. HuRLeEy, 
O’Connor, Neb. This invention has reference 
to end-gate fastenings using a transverse tie- 
rod. The aim is to provide a fastening ar- 
ranged to prevent the handled nut of the tie- 
rod from jarring loose, and to permit the 
operator to quickly unlock the nut whenever 
it is desired to unscrew the nut with a view 
to removing the end-gate. 


PROTECTOR FOR PNEUMATIC TIRES.— 
Bi. Lapisse, 9 Rue de la Barriére, Elbeuf, Seine 
Inférieure, F'rance. This protector for pneu- 
matic tires is intended to be located between 
the covering and the air-chamber and to be 
independent of these two parts. It comprises, 
essentially, a strip of soft and elastic material, 
such as rubber, in which are incorporated strips 
of heat-insulating material and between the 
latter a strip made up of metal pieces or 
chain mail and of an elastic material covering 
the rings and filling the interstices of the 
latter. 


VEHICLE-BRAKE. — D. Berry, Fishrock, 
Cal. The object of this improvement is to 
provide a brake for vehicles which will be 
very powerful, be easily operated by foot-power, 
and capable of release by changing the pressure 
of the feet of the operator. The brake may be 
applied upon heavy or light wheeled vehicles 
of all kinds which will permit the placing of 
a treadle-lever upon the vehicle-body in front 
of the seat for the driver who operates the 
brake and allow a connection of the treadle- 
lever with the brake-shaft. 

NoTE.—-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the inventiou, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 6590.—For machinery for producing 
sheet steel corrugated elbows. 


“U.S.” Metal Polish. 


Ingquity No. 6591.—For manufacturers of Jumbcr 
tramways and cableways for timber. 


Perforated Metals, Harrington & King Perforatin 
Co., Chicago. 


Inquiry No. 6592.—For manufacturers of presses 
for molding popcorn. 


Adding, multiplying and dividing machine, all in one. 
Felt. & Tarrant Mfg. Co., Chicago. 


Inguiry No. 6593.—For addresses of shingle and 
saw mills. 


Indianapolis. Samples free. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 6594.—For makers of pen trays or 
display cards. 

The celebrated ‘*‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inquiry No. 6595.—For machine to wash 10 per 
cent. of rubber out of sawdust of the Mexican quahule 
rubber bush. 

We manufacture iron and steel forgings, from twenty 
pounds to twenty-five tos. Crank shafts of all varie. 
ties. Erie Forge Company, Erie, Pa. 


Inquiry No. 6596.—For manufacturers of rubber 
novelty goods. 

I haveevery facility for manufacturing and market- 
ing hardware and housefurnishing specialties. Wm. 
McDonald, 190 East Main St., Rochester, N. Y. 

Inquiry No. 6597.—For information concerning a 
“ patent gate” for a farm. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc, 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 6598.—Wanted, machinery for mak- 
ing cider, in which aroller process is used instead of 
hydraulic or screw press method. 

The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on expe:t- 
mental electro-chemistry by N. Monroe Hopkins. 

Inquiry No. 6599.—For manufacturers of gas en- 
gines and gas producers for manufacturing plants. 

WANTED.— Electrical engineer to take charge of gen. 
eral electrical construction, under chief engineer. Ap- 
plications by writing only. La Chesnaye, 

60 W. 37th St., N. Y. C. 

Inquiry No. 6600.—Wanted, a reverse clutch for 
motor boats. 

WANTED.—Colonial silverware. Any one wishing to 
sell any authentic silver made in this country during 
the eighteenth century, please communicate with C. A. 
M., Box 773, New York. 

Tnouiry No. 6601.—Wanted, stamping machines 
and enamel factory supplies. 

Manufacturers of patent articles, dies, metal stamps 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 6602.—For makers of small air pumps 
for use withan ordinary windmill for pumping air into 
a tank. 

Space with power. heat, light and machinery, if de- 
sired, ina large New England manufacturing concern, 
having more room than is necessary for their business. 
Address Box No. 407, Providence, R. I. 

Inauiry No. 6603.—For machinery for manufac- 
turing wool such as carding, spinning, etc. 

You can rent a well equipped private laboratory by 
day, week or month from Electrical Testing Labor- 
atories. 548 East 80th Street, New York. Absolute 
privacy. Ask for terms and facilities. 

Inguiry No. 6604.—Wanted, iron sewer pipes hav" 
ing spherical joints, to permit the lengths to be placed 
at various angles. 

VALUABLE U. S. PATENT FOR SALE.—I will dispose 
ofthe American rightsof my Patent Thill. A neces- 
sity forfarmers and drivers. Price reasonable. Address 
Harry Turner, Koolunga, South Australia. 

Inquiry No. 6605.—For dealers in amusement 
supplies for parks, etc. 

We Manufacture on Contract anything in light Hard- 
ware. Write us for estimates. Edmonds-Metzel Mfg. 
Co., 143-153 South Jefferson Street, Chicago. 


Inquiry No. 6606.—For makers of barbers’ chairs. 


gc Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broad way, 
New York. Free on application. 


" 


Scientific American 


MaRcH II, 1905. 
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HINTS TO CORRWSPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References tc former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Seientific Americen Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9550) M. M. says: Will you kindly 
answer by letter the address of all the trade 
schools outside the one at First Avenue, 67th 
aad 68th Streets, New York, which is filled? 
A day school where plumber’s trade is taught. 
Vlease answer as soon as possible. A. The 
New York ‘Trade School is the only trade school 
that we are certain has a day course in 
plumbing. We would advise you to write for 
catalogues, however, to Pratt Institute, Brook- 
lyn, N. Y.; St. George’s Evening Trade School, 
New York: McAlpin Trade School, New York; 
3aron de Ilirsch Trade School, New York city ; 
Wighland Falls Trade School, Highland Falls, 
N. Y.: North Ind Trade School, Boston, Mass. ; 
Charitable Mechanics’ Association Trade 
School, Boston: Williamson Free School of 
Mechanical Trades, Williamson, Pa. ; California 
school of Mechanical Arts, San Francisco, Cal. : 


Wilmerding’s School of Industrial Arts, San 
Irancisco, Cal. 

(9551) H. J. H. says: In the physics 
class recently’ a discussion arose concerning 


the direction or directions in which the ex- 
plosive power of dynamite is exerted. The 
teacher contends that the explosive force is 
exerted equally in all directions; the students, 
that the greater part of the force is exerted 
in a downward direction. Will you please de- 
cide which is correct’ If force is exerted in 
a downward direction, why? Students base 
their contention on the fact that the textbook 
says: “Dynamite placed and exploded on a 
rock will shatter the rock.” Replying to your 
question, we would say that your teacher is 
right; the force exerted by any explosive is 
ene caused by a large volume of gas suddenly 
liberated, and a gaseous pressure is always 
exerted equally in all directions. The opinion 
which you hold is a very common one, which 
arises from not fully understanding the nature 
of an explosion. When a large amount of gun- 
powder placed on the surface of the earth is 
exploded, a very large volume of gas is sud- 
denly liberated by the burning of the powder. 
In this case, however, the liberation of the gas 
is not instantaneous, and there is sufficient 
time for the gas to escape upward into the 
atmosphere before the pressure, which acts 
equally in all directions, is sufficient to greatly 
affect the surface on which the gunpowder was 
set off. If the powder could have been burned 
ten times as rapidly, the same amount of gas 
would have been liberated; but because it was 
liberated more rapidly, the pressure would have 
been many times greater, and sufficient in all 
probability to scatter the earth or rock be- 
neath it in all directions. When dynamite is 
exploded, exactly the same effect takes place, 
excepting that in the case of dynamite, the gas 
is liberated almost instantaneously. In this 
case there is not time for the gas to escape 
upward before such an enormous pressure is 
exerted in all directions that whatever is near 
it, either above or below, is shattered. 


(9552) J. K. says: 1. I want to make 
a sounding box 10 inches in diameter and 4 
inches high. What material should I use, and 
of what thickness for top, bottom and sides? 
A. A sounding box may be made of any kind 
of wood, excepting the part which gives the 
resonance. This should be made of clear 
pine or spruce, very resonant woods. The 
resonant side may be from an eighth to a 
quarter of an inch, depending upon the kind 
of instrument upon which it is put. No gen- 
eral answer can be given. The back and belly 
of a violin are not usually as thick as an 
eighth of an inch. 2. What is meant by ten- 
sile strength? When the quantity of lumber 
is expressed in feet, which is meant—square 
or cubic feet? A. Tensile strength is the force 
required to pull open a wire or bar or rod of 
any given material, when the piece has a section 
of a square inch. When lumber is given in 
feet, the square foot or superficial foot with 
a thickness of one inch is understood. Thus a 
plank two inches thick has twice as many feet 
in it as a piece one inch thick. 3. Why is it 
that a locomotive with 1,500 or probably little 
more horse-power can attain a speed of 80 
or 85 miles an hour, with a train of 250 or 
300 tons, whereas a racing automobile with 
390 horse-power and weighing about 3,500 
pounds, which represents a much greater 
power per pound of weight moved, attains only 


Wood-working 
Machinery === 
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cross-cut= 


The Improved Method of 


For ripping, 


oid or new, for rugs or othei- 


ting, mitering, grooving, ling Graal Cracks | Wise, with’ @rippin’s Woop 
boring, scoll-sawing, edge with Crack and CREVICE FILLER 
moulding, mortising; for GRIPrin’s and FINISHING SPECIALTIES, is 


very simple and economical, 
not requiring skilled labor 
though the highest degree of 
perfection is attained. We 
ive full instructions for treat- 


working wood in any man- 
ner. Send for catalogue A. 


The Seneca Falls M’f’g Co., 
695 Water St., Seneca Falls, N.Y. 


Paris ENGINE & FOOT) &FOOT 


Filler and 
PatentApplier 


ing all surfaces. Write to-day 
for our descriptive matter to 


GRIPPIN MFG. CO. 
Dept. 6 
Newark New York 


MACHINE, SHOP OUTFITS, 


TOOLS!’ SUPPLIES 


CATAROGUE FRES 


SEBASTIAN LATHE C2 


and Turret Lathes, Pian- 


Foot and Power ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO,, 133 W. 2d’St. Cincinnati, O. if 


gr 
CINCINNATI.O 


in every locality to represent 
the Keystone Fire Extinguisher. 
We offer attractive inducements 
for permanent profitable occu- 
pation. Previous experience not 
required. The 


KEYSTONE 


Fire Extinguisher 


has been examined ang approved under 

the standard of the National Board of Fire 

Underwriters. It is th CHEAPEST 

and BEST approved extinguisher on the 

market. This agency can be carried in 

addition to other business interests. 
Write to-day for full particulars. 


JAMES BOYD & BROTHERS 
1 18 N. 4th St., Philadelphia 


Manufactures of FIRE PROTECTION EQUIPMENT 
kire Hose, Hose Couplings, Hose Pipes, etc. 


PALMER 


MARINE and STATIONARY 


MOTORS 


2and 4 CYCLE 


are no experiment, as they 
are in successtul operation 
in all parts of the world. 
Launches in stock. 
Send for Catalogue. 
PALMER BROs., 


Cos Cob, Conn. 
New York Office, 34 Ww. 26th § St. 


[FINISHING FLOORS | 


MOTORS 


We furnish castings for eigbt 
different motors, air or water- 
Cooled. Also complete motors 
»| for all purposes. Largest Motor 
Gyele House in the World. 

ndtwo cents in stamps for 
our 150-page cataiogue. 


THE HARRY R. GEER CO. 
1015 Pine St., St. Louis, Io. 


if yon want the best CHUCKS, buy Westcott’s u 


Little Giant Double Grip P- 

Drill Chucks, Little Giant ‘Teas 
. Drill Chucks 

Kay } Improved, 

‘} Oneida Driil 
Chucks, Cut- 
ting-off = 
Cbucks,Scroll 
Combination s 
Lathe Chucks, Geared i 
Combination Lathe Chucks, Plain Universal Lathe | 
Chucks, Independent Lathe Chucks. Made OF, 
Westcott Chuck Co., Oneida, N. Yo S. A. 
Ask for catalogue in English, French. Spanish or German. 

FIRST PRIZE AT COLUMBIAN BXPOSITTION, 1693. | 


~ & Kerosene Oil Engine 


Nothing but Kerosene Oiltorun it 


Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than any 
4 other engine manufactured. Economi- 
cal and Easily Operated. 
International Power Vehicle Co. 
Stamford, Conn. 


Cheap Power from Kerosene 


SAFE, SIMPLE, VALVELESS 
AND RELIABLE 


Universal Kerosene Engine. 


Automatic in operation, easily start- 
ed, and runs steadily and at a come 
paratively high rate of speed at a cos 
of less than one pint of kerosere oi 
per actual horse power hour. Praised { y 
wherever used. _ Highest efficiency at 


lowest cost. For prices and terms pt \_. 
\ a 


address 
UNIVERSAL KEROSENE ENGINE Co. 
137 Liberty St., New York 


EVER CIVING FOR THE AUTOMOBILE | 


$95.00 


y) Fishing Launch 


Buys our 
12 or 14-ft. 


\ aera 
a TLE 
SS 


Equipped with our celebrated % H. P. 
motors. 


gines for asking. 


FAIRFIELD MOTOR WORKS, Fairfield, Conn. 


a 
A 1000 years of mistakes and then the 


NATURO 


the «loset with a slant, the only sort of 
construction that is healthy, clean, com- 
fortable. The NATURO is ‘th: only im- 
provement mde in Water Closets since 
the style YOU know was corceived. 
Aren’t you interested in knowing 
“Why 2? Write for book L. It tells in 
detail, with ilus if ATU RO © 


sored 


» ProtectYour Poultry 


For feeding and watering poultry 
no better device was ever invented 
than this clean and healthful in- 
vention. 


LATHROP’S LATEST IMPROVED 


Combination Automatio 


Feeding and Watering Device 
Clean, strong, durable. No corners 
or crevices. Easy to clean by a few 
turns of your finger. Will operate 
water, grain, grit and soft feed. No 
soldered joints, no seams, nothing 
torust. Every part galvanized. Any 
size bottle can be used. Water can 
be served fresh as desired without 
stirring sediment in basin. Frame 
strips protect from filter. Dozen can 
drink or feed at once. Every part 
separate and can be removed at will. 
AJl troughs are in steps. Manufac- 
tured and for sale by 


THE LATHROP MFG. CO. 
2 Central Ave., Rochester, N. Y. 


MONE TS EnpTy 
TURN Te OTHER Bt 


ELECTRICAL MOTORS. — THEIR 


Construction at Home. SCIENTIFIC AMERICAN Sup- 
PLEMENTS 759, 761, 767, 641. Price 10 cents 
each, by mail. Munn & Company, 861 Broadway, New 
7 ork City, and all newsdealers. 


Four-Cycle Motor 


YANKEE emg and atts cylinders. 

Si t ma- 

GRADE-METER sirens ertoaeaics Not 
Price $7.50 how a but how goo 


They are moderate in price. 
Write us. Catalogue Free. 


Grant-Ferris Co., Troy, N.Y. 


Do You Use Chucks ? 


If so our catalogue will interest 
you. Sent free, New styles. 
New sizes. Liberal discounts. 


Gives the grade accurately up to: 
40 per cent. up and down. Easily 
read from the seat. 
Yankee Mica Spark Plug 
Closed End, $1.50 
Open End, ‘1.00 
Both guaranteed 90 days 


Mammoth Catalog for10c.in stamps 


E. J. WILLIS CO., 2 Park Place, N. Y. 
THE EUREKA CLIP 


The most usefui article ever invented 
for the purpose. Indisvensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper Clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all bovksellers, stationers 
and notion dealers, or by mail on receipt 
ofprice. Sample card, by mail,free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield. N. J. 


1. Ge Cushman Motor 


never disappoints. The least weight for the power 
developed makes it the Best Boat and Auto Motor 
on the market. The New 1905 Model is bet- 
ter than ever. The engine proper is valveless. 
The cylinder, water jacket and head are cast in 
# one piece. Itis the simplest as well as the 
most efficient. Holds many speed records. 
Made in Single and Double Cylinder pat- ! 
terns. Prices make iteconomical, Cut shows 
2h_p. marine, weight 75 lbs. Wemake Auto 
Motors and Stationary Engines. Catalog free 


Agents Wanted. QUSHMAN MOTOR CO. 
2026 N Street, Lincoln, Neb., U.S. A. | 


$39.50 BUYS THIS 


‘We save you dealer's profits. Shipon ap- 
proval 30 days free trial. Money back if j 
not satisfactory. Send for 200 page Style 


THE CUSHMAN CHUCK WORKS 
Chucks Exclusively Hartford, Conn. 


ORIGINAL BARNES 


Poltve Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue. 
W. F. & JNO. BARNES CO. 


(Established 18%2) 
1999 Ruby St., Rockford, II. 


‘GON 9218 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chise] Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 


Book containing 132 wonderful bargains. 
UNION BUGGY CO. 


| C= Send for Circular A 
Dept.849 Pontiac, Mich. 


The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A. 


Known over the world as the 
“Bull Pup.” Complete catalog of en- 


Sulem, N | 


the same speed as the locomotive does, and in 
some cases even smaller? <A. The statement 
of the speed of automobiles hardly represents 
the latest records. However, the locomotive 
has the momentum of the heavy train to help 
it. A light weight cannot be given so great 
a velocity as a heavy one. A very light ball 
cannot be batted so far nor sent so fast as a 
heavy ball. 


A SS 


NEW BOOKS, ETC. 


SMALL ELECTRICAL Measuring INSTRU- 
MENTS. How to Make and Use Them. 
London: Percival Marshall & Co., N. 
D. 16mo.; pp. 90. Price, 20 cents. 

This little book will prove useful to ama- 
teurs. The diagrams are clear and the de- 
seriptions lucid. 


ELEcTRIcITY ContTroLt. By Leonard And- 


rews, Assoc.M.I.C.E., M.I.E.  Phila- 
delphia: J. B. Lippincott Company, 
1904. 8vo.; pp. 231; 204 illustrations. 


This book is devoted exclusively to the sys- 
tems of electric transmission and switch gear 
between the generators and the distributing 
center. Starting with the general principles 
of switch gear design, the author discusses 
its constructional details in the form of circuit 
breakers, alternating reversing current devices, 
and the arrangement of bus bars and other 
apparatus for parallel running. The general 
arrangement of controlling apparatus for both 
high and low tension systems is also gone into 
and examples of complete installations of both 
types are given. Long distance transmission 
schemes are also discussed, and the insulators, 
lightning arresters, etc., used on such lines are 
thoroughly described. Numerous half-tones and 
line cuts illustrate the text in a thorough man- 
ner. The book will be found most useful by 
electrical engineers who have to deal with this 
subject. 


THE NAVAL Constructor. By G. Simpson, 
M.I.N.A. New York: D. Van No- 
strand Company, 1904. 16mo.; pp. 
588; numerous diagrams and tables. 
Price, $5. 

This handbook is one of the most complete 
works of ready reference for those engaged in 
ship design, construction, or maintenance that 
we have seen. A great deal of valuable in- 
formation on most points in the theory and 
practice of marine architecture will be found 
in its pages in very concise form, while be- 
sides this there is much new matter that will 
be found useful, such as the chapter on design 
and many of the tables of standardized fitting 
details. The freeboard tables have all been 
explained and their application has been sim- 
plified by the working out of examples of the 
various types to which freeboards are assigned. 
Among these types are the modern shelter 
decker, rules for which have recently been is- 
sued. All obsolete matter and data have been 
eliminated and the book is entirely up-to-date 
and thoroughly practical in its character. A 
large number of valuable tables are contained 
in its latter pages. 


KRIEGSFLOTTEN VI. 
JAHRGANG 1905. Mit teilweiser Ben- 
utzung amtlichen Materials. Her- 
ausgegeben von B. Weyer, Kapitéin- 
leutnant a. D. 359 Illustrations. 
Miinchen, 1905. J. F. Lehmanns. 
Price, $1.50. 

The stirring events in the Far Hast, events 
which are of considerable importance in naval 
annals because of the destruction of Russian 
and Japanese ships, has rendered it necessary 
for Capt. Weyer to revise his excellent little 
manual with considerable care. The book as 
it now stands takes into consideration the 
losses that have been sustained by both com- 
batants up to December 10, 1904, and may, 
therefore, be considered the most thoroughly 
up-to-date naval manual now to be obtained. 
About fifty pictures and drawings have been 
added to this year’s book, which have contrib- 
uted much to the value of the work. In order 
to make room for these, a few unimportant 
chapters on signals and information relating 
to government officials have been dropped. 


TASCHENBUCH DER 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


February 28, 1905 
AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Abrading implement, Edwards & Williams.. 783,937 
Accounts, means for entering, R. C. Wil- 

liams ecceceees 183,738 
Acids from solutions, apparatus for the re- 

covery of volatile, E. R. Hewitt....... 783,783 
Advertising device, Redpath & Corbit . 783,542 
Air brake, J. Riley.............0... -. 783,801 
Amusement apparatus, U. Ancillotti. . 783,812 
Angle joint, J. D. Walsh 783,987 
Armatures for dynamos with wave-winding, 

equipotential connections for, Arnold & 

Collischonn: © 23.6 ta Seeccs Veale s dee siete 783,498 
Bag turning machine, W. H. Lester.783,443, 783,444 


Marcy 11, 1905. 


Scientific American 


See 


Direct 
Drive 


PEERLESS 
TOURING CARS 


Combine elegance, simplicity and dependa- 


bility, Elegantly finished in every detail. 
Run smoothly and silently and are instantly 
responsive to control. 

Motors of exactly the sarne construction as 
those in the famous Peerless ‘Green Dragon” 
racing car, driven by Barney Oldfield. 

Four forward speeds on all models. The 
enclosed bevel gear drive transmits full 

ower of the engine to the wheels without 

oss, 
PRICES FOR 1905 


24 I. P. $8,200 80 11. P. $8,750 
85 H.P. 4,000 60 H.P. 6,000 
Limousine 4,000 (five passengers inside) 


Our 1905 catalogue with detailed description of 
all models mailed free. 
PEERLESS MOTOR CAR CO. 
38 Lisbon St., Cleweland, Ohio 


Member Association Licensed Automobile Manufacturers. 


Rolls up like a window shade,into | 
a metal case. Keeps strop clean 
and soft. Prevents it from drying 
out or collecting dust. Entirely ! 
automatic. Alwaysready for use. } 
Very handy in traveling. r 
' 
v 
a 


STYLES—No. A. Enameled 
Case, Single Leather, price 50c. 
No. B. Engraved Aluminum Case, ; 
Single Leather, price #1. Ne. D. + 
Engraved Aluminum Case, Canvas ;; 
and Leather, price $1.50. No. S. ‘| 
Sterling Silver Case, Ebony Ends, |! 
Canvas and Leather, finest quality, 
price #5. Sent postpaid if your 
dealer cannot supply. Warranted 
satisfactory. 

Torrey’s OilEdge Dressing will 
keep any strop soft and pliable; 


price 15c at dealers’ or mailed on 
receipt of price. Catalogue of 
Torrey Strops containing valuable 
information for those who shave, 
sent free. 


3. R. TORREY & CO., 
*.0. Box 34 Worcester, Mass 


Muffler 


The Greatest 

f Advance 

eR in the 
Gasoline Age 


For particulars, write to 
The Motor and Manufacturing Works Co., Ithaca, N.Y. 


Heals Cuts, Burns, Bruises, Sores, Etc. 


piel 


LIQ TRADE MARK. 
wID CLEANLINES 


fer 


LL | 


S. 


At all dealers or 10c, and 25c, pkgs. by mail, Look for above trade mark, 


Sulpho-Napthol Co., 15 Haymarket Square, Boston, Mass, 
Sold in N. Y. City by Acker-Merrall, Macy, Siegel-Cooper. 


ARTESIAN 


Wells, Oil and Gas Weils drilled 
by contract to any depth from50 
& to 3000 feet.» We also manufac- 
ture and furnish everything re- 
quired to dill and complete 
same. Portable Horse Powet 
and Mounted Steam Drilling 
Machines tor 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illuse 
‘ . fe trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY Cy, 
336 LIBERTY STREET. New York, U.S A. 
DIE MAKERS 


EXPERT ono macninists 


Moulds, Models, Experimental Work 
INSTRUMENT [TAKING and SMALL MACHINERY 


THos. H. HART & Co., Charlestown, Mass. 


Make Money With Hens —mp 
You can do it with certainty by using 


CYPHERS INCUBATOR 


“The World’s Standard Hatcher,’’ used and endorsed by 
42 Government Stations. Price $6.50andup. Complete 
catalog and poultry guide, 212 pages (8x11 inches), free 
if you mention this paper. Address nearest office. 
Cyphers Incubator Co., Buffalo, N. Y. 
Beston, Chicago, New York, Kansas City, San Francisco 
Beat 


Squabs Pay fens 


Easier, need attention oniy part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for FREE 
BOOK LET and learn this immensely 
rich home industry. 


289 Atlantic Ave., Boston, Mass, 


Prymoura Rock Squas Co., 


Bale band fastening, D. M. Campbell....... 783,854 
Bale or crate, A. M. Sheakley...... -. 784,011 
Baling press, M. C. Nixon.... -- 783,588 


Ball mill, O. Soine 
Barrel heater, J. M. Chambe 
Barrel jack, J. E. Laffin......... - 783,699 
Basin top, catch, R. M. Van Buskir 783,556 
Basins, inlet structure for catch, F. Barker 783,740 


783,905 
783,819 


Bath suit bag, W. A. Allen................ 783,811 
Bearing, adjustable, FI. D. Lentz.... .. 783,874 
Bearing, roller, M. F. Hill........... -. 784,002 
Bearing, self-oiling, E. C. Knapp... .. 783,870 
Bed, folding, C. C. Jennings...... -. 783,961 
Bed, invalid, Zuerner & Bahra -» 783,563 
Bed pan, A. P. Barlow........ .- 783,566 
Bed riser, F. & J. M. Holland .. 783,864 
Bed spring, R. W. Shaw.............. -. 783,705 
Bed spring frame corner block, G. Brand... 783,673 
Beehive, R. F. Holtermann................ 783,583 
Beer cooling apparatus, J. W. Harris... 783,521 
Belt, skirt-supporting, F. M. Richmond. 783,704 
Bicycle seat post lock, E. E. Brown........ 783,773 
Bit. See Bridle bit. 
Bit brace, J. M. Ribert............ cece eens 783,895 
Blacking dauber, H. E. Gartrell........... 783,780 
Boats, metallic calking for, H. E. Dantze- 

beCheLE: 22:55. cease teense eh ees seees eee 783,684 


Bobbin holder, T. J. Murdock. 
Boiler furnace, M. F. Cossio 


Boiler tube cleaner, Greene & Zilliox 
Book or periodical, I. Kitsee............... 783,697 
Boot or shoe and shank. stiffener therefor, 

Ws Hee NiCKersOn: scion veteeeee Oe eies bon & 783,756 


Bottle corking machine, Rosenthal & Petran 783,593 


Bottle, non-refillable, A. V. Westerlund.... 783,491 
Bottle, non-refillable, M. G. Delaney....... 783,625 
Bottle, non-reusable, J. B. Smith.. 

Bottle stopper, W. A. Coke............... 

Bottle stopper and extractor, combined, A. 

DP Wid Cb. ccc sn". bole tale'e ates 3 Satter a alo aleeb 
Bottle support and protector, nursing, W. F. 

ae Er SORRIS 2 cr cetisie ess Bore tiara encn iene ete 783,423 
Bottles or the like, capsule stopper for, E. 

Goltstein 04 sea sino Uk ee hea be ewe 783,859 
Box, J. Bergoff............ 783,410 
Box fastener, G. M. Williams. 783, 661 
Box for tobacco, etc., L. Raisl 783,541 
Bracelet, A. WEklund............ 783,626 
Brake, I’. C. Milburn................ ee eee 783,843 
Brake system, automatic fluid pressure, J. S 

BUDD? dels sife-s cre dota oa es ae Beaten 783,774 
Breastpins, etc., safety attachment for, A. 

Ts. Benedict» osc desk vid Soe wwe oh be 783,922 
Brick, making fire, S. Norton........... .. 183,797 
Brick making machine, fT. S. Lawrence.... 783,442 
Bridle bit, reversible, P. B. Kochheiser.... 783,966 
Briquet forming machine, C. D. Jenkins.... 783,960 
Buckle, F. E. Shailor..................6.- 783,548 
Buffing tools, apparatus for treating, G. L. 

Zucker ....... 


Building block, A. 
Building block, E. Morenus 
Building blocks, mold for the manufacture 

of, E. Morenus 


Building construction, E. G. Perrot 


783,539 
Burglar or fire alarm system, J. W. Culp.. 783,996 
Burner, J. N. Leach 


Button, F. E. Farnham... i 

Button, campaign or advertising, P. Krastin 783,584 
Cable clip, W. Greger....... cc cece eee eee 783,631 
Can body machine, C. J. Weinman......... 783,488 
Can body-making machine, O. J. Johnson... 783,788 


Can opener, E. K. Myers............ 
Can testing machine, BE. P. 
Candelabrum, electric, C. E. Weeks 
Cane mill feed box, J. P. Golden 
Car construction, street, J. Paton. 
Car coupling, C. McCarter 
Car coupling, Schroeder & Lindholm. 
Car grain door, F. Hachmann 
Car platform gate, H. Witte.... 
Car, railway, O. M. Jones 
Car ratchet brake, street, J. Roediger 
Car, street, W. P. Michel 
Cars from single deck to double deck, and 

vice versa, device for changing railway 


stock, H. C. Carson................... 783,855 
Carbureter, W. L. Severance et al 783,648 
Carbureter, explosive engine, R. S 783,902 
Card grinder, R. J. Aubuchont............. 783,565 
Carrier. See Cloth carrier. 

Cart, dumping, A. Brenzinger............. 783,817 
Castings, combination metal mold for brass, 

BP. Haggenjos 2.22.6 c5 cece eee se cc eves 783,576 
Castings, mold for making brass, IF. Hag- 

BONJOS $5 4 wid digce tere sas ous bieat's heleerer Os Maus 783,577 
Cattle guard, A. G. Hendryx.............. 783,693 


Cinder shaker, C. D. Cutts........ 
Circuit controller, R. A. Baldwin. 
Clamp or vise, J. & W. Black.. 


Clasp, Gruener & Henry.............ee eens 783,782 
Cleaning and separating machine, C. Fricke 783,571 
Clock, electric secondary, F. I. Getty...... 


Clock, striking, W. P. Walter 
Closet seat, H. H. Sievert 
Closure fastening device, I. Canfield. 
Cloth carrier, W. H. Howard 
Clothes rack, Baribeault & Hick 
Coal compressing and charging device, J. B. 


TRU Sh ahsi0: 5 ace bchnd Sidioseete- 0 ois oe eles a iaetere He 783,637 
Coffee pot, W. S. James 783,525 
Coil former, A. IF’. Batchelder. 783,500 
Comb, J. McGraw 783,755 
Commutator, H. A. Knoener 783,965 


Concrete wall mold, O. E. Wennberg. 


Concrete wall mold, P. H. Clingan.. 783,928 
Condensing system, J. S. Forbes.... 783,942 
Conveyer, C. H. Anderson............... ++ 783,771 


Conveyer and distributer, J. W. Stevens... 783,907 
Conveying and pressing apparatus, C. S. 


Wheelwright ......... ccc cece eee eee ee 783, 602 
Coop door, chicken, W. Munstermann....... 783,972 
Copper from ores, extracting, G. H. Water- 

DUBY.: fides Sayeed are tyeracie sides arenes 783,600 


783,742 
783,675 
. 783,615 
» 783,545 


Corner clamp, J. M. Conroy 
Corrugating machine, T. F. 
Corset, A. Harbidge « 783,579 
Cotton picker, B. F. Davis 783,685 
Cows, antikicking device for, W. H. Lament 783,530 
Cream of tartar, making, Hooven & Ende- 
mann 
Cream _ separator, 
Lindstrom 
Cuff pin, F. E. Farnham............. 
Culinary stock, making, W. B. 
Cultivator, BE. M. Swanson 
Cultivator, W. Nevwby 
Cultivator and thinner, cotton, A. 
man 
Cupping die, Perkins & La Har............ 
Currents, generating low-frequency, W. 
Stanley ....... cee eee eee eee eee 783,708, 784,013 
Curtains, rolls, ete., fastening for, G. J. 
RECON vice sic Sato sine, sink dsres ow Boe eS es 
Cutlery, table, I. Hirsch 
Damper mechanism, time controlling, H. P. 
H. Galloway 
Damper, range oven, J. F. Hayes 
Dental measuring instrument, L. A. Smith. 783,804 
Dental separating disk, R. H. Hull 783,959 
Designs upon flexible fabrics, machine for 


783,496 
783,889 


783,759 
783,785 


producing, G. A. Herzog............... 783.580 
Detinning, Von Kugelgen & Seward 783,726 
Display cabinet, J. Pinten... F 783,976 
Display rack, A. H. Burt.. 783,505 
Door eatech, L. D. Smith.. 783,649 
Door lock, Otis & Sundh................... 783,731 


Dough-stripping mechanism, A. W. Copland 783,930 
Drawing board, E. E. McAnelly 783,973 
Drier, C. A. Matcham 
Drying and burning furnace, continuous, 

P. Smith 
Drinking fountain, FE. R. Soleau 


F. 
- 783,476 
783,706 


Dropper. See Medicine dropper. 

Drum, rattle, O. R. Noble................. 783,888 
Duplicating apparatus, stencil, A. B. Dick. 783,824 
Dust pan, J. W. Walter...........eeeeeeee 783,657 
EBlastic fabric, woven, H. J. Gaisman...... 783,628 


Electric apparatus, starting means for gas 


or vapor, H. Thomas....... 783,480, 783,481 
Electric conductors, indicating leaks in, I. 

Tl tse@ 2s. jee ee eaeide es cece hae edocs 783,696 
Electric elevator, FM. H. Vogel.... . 783,809 
Electric furnace, G. O. Seward...... . 183,736 
Electric lighting system, A. G. Davis...... 783,509 


“STRONGEST IN THE WORLD” 


THE EQUITABLE LIFE 
ASSURANCE SOCIETY 


OF THE UNITED STATES. 
HENRY B, HYDE, Founder. 


Outstanding Assurance 


Déey 31; 1904. 6 a x $1,495,542,892.00 


New Assurance, less Assur- 
ance not taken, 


Income 


Assets Dec. 31, 1904 . 
Assurance Fund and 
all other liabilities. . 


SUIT PLAS: ig bay ae eS 
Paid Policyholders 
BOOK es Soe: 88 


in 


222,920,03 7.00 
79,076,695.95 
413,95 3,020.74 


333,158,751.53 
80,794,269.21 


36, 389,047.30 


JAMES W. ALEXANDER, PRESIDENT. 
JAMES H. HYDE, Vice-PresIDENT. 


Let Us Tell You About 
Ain Automatic Pump 


That works wherever there is a spring, creek or pond. 
It costs very little, uses no tuel, works 
night and day without attention. 

The Niagara Hydraulic Ram 
Used and endorsed by the U.S. Govern- 
ment and the Pennsylvania Railroad. 
Made in any size, tor any purpose. 
Free booklet on request, tells all 
about it. Write to-day. 


NIAGARA HYDRAULIC ENGINE CO. 
Chester. Pa. 
Dept. S, 140 Nassau St., New York 


The Nickel Plate Road between New York 
and Boston and Cleveland, Fort Wayne 
and Chicago. 


Lowest rates and elegant equipmert make this a 
favorite rouie between the above pvints. Very low 
Colonist ratesto the Pacific Coast and the far West 
until May 15th. Famous dining car service. Individual | - 
Club Meals 35 cents to $1.00. Also a la Carte. A. W. 
Ecclestone, D. P. A,, 885 Broadway, New York City. 


A.W. FABER 


Manufactory Established 1761. 


LEAVY PENCILS, COLORED PENCLLS, SLATH 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 


78 Reade Street, New York, N. Y. 


Our system ot Home Building is sim- 
Ple, conservative anc safe. ‘lhecom- 
pany is backed by reliable and re- 
sponsible Business men of Rochester 
and a positive guarantee secured by 
first-class improved real estate is 
given to every member. 


Since our plan has been in operation 
in America it has been very success- 
ful—it is patterned after the Cele- 
brated System which has been oper- 
ated successfully in England for over 
sixty years,where thousands of happy 
Home owners have benefited by it. 


Our plan is fully explained in our Free Booklet, 
which every Rent payer should send for at once. 
SECURITY BUILDING ©O. 
402 Wilder Bidg., Rochester, N. Y. 


DINISI””/ 


i Insure your property against decay. A few dollars 
f in Sun-Proof Paint will doit. Advice and Book FREE. 


i PATTON PAINT CO., 22? “AXE, STREET. 


MILWAUKEE, WIS. 


GRAND PRIZE, Highest Award. PARIS. 1900. 


Every Gas Engine User 
should learn about the Apple Auto- 
matic Sparker. Easily attached. 
No more belt, battery or commutator 
troubles. Increases power and speeds 
For any kind ofignition apparatus write 


The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio, 


You USE GRINDSTONES ? 


if sO we cun supply you. Ali sizes 
mounted and unmounted, always 
keptin stock. Remember, we make a 
specialt yof selecting stones for all spe- 
cial purposes. Send for catalogue “I” 


The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. 0. 


| The Reliable 


16 H.P. double opposed motor 
Price $1250.00. 


Complete details ¢ 
are given in our new 


catalogue. Send for 
it today. 


Wayne Automobile Co. 
Detroit, Mich. 


The Wayne Cars 
represent more ac- 
tual. value: for the 
purchaser and less 
profit for the manu- 
facturer than any 
other motor car on 

the market. 


4. cylinder vertical 
24-28 HYP. Price $2000.00. 


212 


Scientific American 


MarcH II, 1905. 


The Fay & Bowen 
Motor 


won in three events in the Palm Beach 
Races in February. 

It was a winner in the Marblehead 
Races last July. 

No crank required to start it. 

Speed regulation perfect. 

A reliable, simple, powerful engine. 

Send for catalogue of Motors and com- 
plete Motor Boats. 


Fay & Bowen Engine Co. 
80 Lake St., Geneva, N. Y., U.S. A. 


“HIGHEST AWARD” 
Don’t forget to ask for a 
PELOUZE POSTAL SCALE 
It means you will get the 
best postal scale moneycan buy. 
Received highest award at 
World’s Fair. 

They give instantly exact cost of 
postage in cts. on all mail matter 
Warranted. 

“Save time and stamps.” 
For sale everywhere by 
leading dealers. 
Catalog. P. 


PELOUZE SCALE & MFG. CO. 
CHICAGO. 


National 4 Ibs. $3. 00 
Union 2% lbs. 2.50 
Columbian 21bs.2.00 
Star 1lb. 1.50 
Crescent 11b. 1.00 


Electric Motor 


The Rienco Motor runs at high speed 
when connected to one cet] of almost any kind 
of battery. It rotates in either direction and is 
reversed without changing connections, lt is 
fitted with groovedpulle Price 50c. Post- 
age and_packin; Motor Outfit No. 

—consists of Risnco Motor; 1 Rheostat, or 
Speed regulator; 2 Small Dry Batteries and 10 
feet of wire. Price #1. Postage and 
picking 30c. Send stamp for catalog. 


Ithaca_ Electric Novelty Co. 
Box 33, IrHaca 


| “MARINE 
GASOLINE 
ENGINE 


Thoroughly Reliable 
Simple in Construction 
Unsurpassed as Auxiliary Power 


Suitable for Launches or 
Working Boats 


WRITE FOR CATALOGUE 
PENNSYLVANIA IRON WORKS CO. 
50th Street and Lancaster Avenue, PHILA., PA. 


: A MONEY MAKER 
wt Hollow Concrete Building Blocks, 
cq Best, Fastest, Simplest, Cheapest 
“4 Machine. 
PETTYJOHN BROS. 
1315 N. 1st Street, Terre Haute, Ind. 


THE Nate o'e°s Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wiclw. - No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exclusive territory to goodagents. (G@Write for 
catalogue and prices. 


Chicago Solar Light Co. Dept G, Chicago 
SEREECE: PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 


They are mechanical, 
simple and durabie.Wili 
pump hot or cold fluic, 
thin or thick. Requires 
no skilled mechanic. Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze, Can be 
driven by belt, motor or en- 
gine attachment. Large Illustrated. Catalogue free. 

ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 


THE NEW YORK, CHICAGO & Sf. LOUIS 
RAILROAD COMPANY 


PASSENGER DEPARTMENT 
Office of the General Agent, Buffalo, N. Y. 


THE NICKEL PLATE ROAD BETWEEN NEW 
YORK AND BOSTON, AND CLEVELAND, 
FT. WAYNE AND CHICAGO 


Lowest rates and elegant equipment makes this a 
favorite route between the above points. Through 
sleepers. Onexcelled dining car service. Individual 
club meals 35 cents to $1.00 each. Also ala Carte. Full 
iaformation on application to R. BE. Payne, General 
Agent, 291 Main St., Buffalo, N. Y., or A. W. Ecclestone, 
D. P. A., 385 Broadway, New York City. 


How To Increase 
Your Business 


EAD carefully, every 
week, the Business 
and Personal Wants 

column in the 


Scientific American 


This week it will be found 
on page 209. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order, 

Watch it Carefully 


Electric lighting system, J. Lindall........ 783,876 
Electric lights or the like, adjustable sup- 

port for, C. D. Kemmerer............. 783,526 
Electric machine frame, dynamo, B. A. 

Behrend  ... ce. ce eee ccc ce sees eecescreee 783,409 
Electric machine oscillator, E. C. “Wright! : 783,495 
Electric machines, apparatus for the com- 

mutation of direct-current dynamo, F. 

Wee VOUNG: “eres i so sisig: cores ded Sears 6 09.. 783,989 
Electric machines, apparatus for the com- 

mutation of direct-current dynamo, G. 

Se. DUNT, S44 betes ger 8A8 edhe hie aou ae ee o 783,999 
Electric machines, commutation of direct- 

current dynamo, I’. W. Young......... 783,988 
Electric machines, commutation of direct- 

current dynamo, G. S. Dunn........... 784,000 
Electric push switch, G. B. Thomas.. «.. 783,911 
Dlectric switch, P. L. Clark.............. 783,612 
Electric switch, W. H. Vowell, 

783,977, 783, 978, 783,980, 783,981 

Electric switch, E. R. Douglas esas Savers, Sibcorasahe 783,997 
Electric time switch, C. J. Sullivan....... 783,711 
Electrical distribution system, BP H. 

Thomas ..... ve 784,016 
Electrical plug 

HONING .e ccc ee cece c cece ceeces ‘ 783,653 
Electromagnetic waves or other feeble al- 

ternating, signal impulses, apparatus for 

receiving, I. K. Vreeland............. 783,712 
Emergency brake, E.. B. Corey.. . +. 783,508 
Emergency device, F. B. Corey 783,507 
Engine vaporizing device, explosive, C. E. 

Dawson, YeiSSUC ........ cece eee ewes 12,322 
Evaporating excretal closet, F. P. Smith.... 783,474 
Excavating shovel tooth, I’. J. Thomas..... 783,764 
Exercising apparatus, baby, W. P. Abell... 783,921 


+ 783,844 
+ 783,553 
+ 783,606 


Explosive, J. C. Mitchell............ 
Extension table, Stutzman & Done 
Face-drying apparatus, Bowen & W 


Feed and water bag, 'l. N. Wiuslow. + 783,849 
Feed water heater, J. M. Keller........... 783,439 
Feeding or watering trough, J. H. Lyon... 783,879 
Fence gate, R. W. Dean.............e0.00e 783,932 
Fence guard, wire, ‘1. Huberdeau. ++. 783,436 
Fence machine, J. R. Hutton..... «+ 783,866 
Fence mold, Q. G. Sheldon.. .. 783,901 
Fence post, A. O. Tabor... «. 783,598 
Fence post, G. Garrett......... ++ 783,629 
Vile and cabinet, W. C. Sessoms.. - 783,595 


Finger ring, J. A. Lieb, Jr..............0. 783,445 
Fire doors, device for automatically operat- 

ing, D. A. Reagan. . 783,891 
Vire engine heater, W. . 783,601 
Hire-extinguisher, automatic, H. W. 783,969 
Fire extinguishing apparatus, automatic, C, 

Hes, Buelbas circle beads oes ae ey 5 sie 783,418 


Fire extinguisher attachment, IF. H. Bailey. 783,499 
Fire, open sprinkler for protection against, 

Geo Dinkel. «23.3 seco sae hss cas 0 ae ewe 783,826 
Fire protection, store, A. A. Hanson....... 783,634 
Virearm, Young & Sheriff.............. +» 788,770 
Firearm, gas-operated, S. N. McClean..... 783,453 
Virearm magazine, F. J. Baker............ 783,851 
Firearm shell-ejecting machine, I Vhite 783,561 
Firearm sight, E. S. Pratt................. 783,540 


ireproof pier for buildings, G. Liebau..... 783,791 
Fishing reel, W. Kramer................6.- 783,842 


Flue cleaner, E. E. Johnso antlers makes oad 783,869 
Ilue cutter, C. G. W. Wernicke. «ees 183,490 
Fluid fuel ‘burner, Fr L. Meuahan atiaterg ose e. 783,455 


Folding box, W. H. ‘L‘hompson, 

783,805, 783,806, 783,913 
Food cabinet and table, hot, H. H. Cooke... 783,506 
Fruit jar, Spiess & Hein. 783,551 
Iruit picker, C. Schakl... - 783,760 
Yuel, artificial, H. R. Wo 783,810 
Fuel by distillation, apparatus for making 

artificial, J. T. Davis.................. 783,624 
Furnace, W. H. Riley.... . 783,592 


Furnace, L. P. Cohen... oc 783,614 
Furnace, W. J. Bolton . 783,815 
Furnace arch, Davison & Mathias 783,778 


Gage. See Micrometer-gage. 

Game apparatus, L. B. Pennell............ 783,589 
Game apparatus, lawn, R. T. Carr «. 783,775 
Game device, W. E. Bowen....... .. 783,607 
Garment supporter, C. H. Pike «+ 783,591 
Gas burner, J. IF. Yoho.. . 783,919 


Gas fixture, C. HE. Sargen «. 783,983 
Gas enriching machine, C. S. Kline. . 783,790 
Gas fixture, F. Billingham................ 783,772 
Gas flames at a distance, distributing appa- 

ratus for lighting, E. Worringen....... 783,494 
Gas generator, acetylene, V. E. Peterson... 783,646 
Gas generator, acetylene, A. S. Phelps, Jr.. 783,732 


Gas generator, acetylene, W. A. Gribble... 783,947 
Gas, retort for the manufacture of, G. Horn 783,435 
Gases from hydrocarbons, apparatus for 

generating and burning, J. N. Leach.. 783,872 
Gate, J. Hodgens....... ccc eee e ee eee eens 783,582 
Gates, etc., combined closer and latch for, 

P. M. McKinney.. - 783,641 
Girdle, A. Wennerstrom. . 783,558 
Glass furnace, S. 

issue 
Glue, treating bones for the production of, 

BE. R. Hewitt ......... cece eee ee eee 783,784 
Grain cleaning device, Harrison & Clements 783,724 
Grain separator, J. K. White.............. 783,603 


12,323 


Grate for open fireplaces, basket, I. A. 
PUIGESON = as ie ies Ba ee Fe eo COTES ERR OOS 783,954 
Grinding disk-facing apparatus, attrition 
mill, BE. P. Alsted.................088 783,406 
Gymnasium apparatus, M. B. Reach . 783,890 


++ 784,008 
- 783,908 
+ 783,779 
+ 783,754 


Hair pin, J. S. Newlin........... 
Hame attachment, T. E. Stockfor 
Hame fastening means, T. G. Fost 
Harness pad for horses, E. L. McCla: é 
Harvester, corn, S. J. Hageman . 783,431 
Harvester, cotton, G. ,Lispenard 783,792 
Hat-brim trimming machine, A. Kindermann 783,527 
Hay divider and track clearer, S. F. Hudson 783,957 


Hay rake, D. S. Harrold................... 783,636 
Heat, apparatus for utilizi E. C 
FRCECHUM ® 2a 5 Si jesse Sa 6ie ooo ss lected 0d wats 784,005 
Heating device for use with liquid fuel, A. 
Scherding ............ ccc eee eee eee 783,898 
Heating system, F. I’. Coggin............++ 783,422 
Heating system, hot water, J. P. Sinclair.. 783,472 
Holdback attachment, single harness, G. 

Kresge oc. cece e cece tees . 783,441 
Hook and eye, M. G. Miller. .. 783,450 
Horse blanket attachment, E. - 783,700 
Horseshoe calk machine, D. G. ‘Wyman.. . 783,918 
Horseshoe, safety tread, B. Braun......... 783,567 
Hose supporter, S. Mayper............... 783,881 
Hunter’s blind, duck, Thorne & Schonasky. 783,765 
Hydrant, W. L. Selleck...............0000: 783,900 
Hydrant or water plug, A. K. Brake....... 783,925 
Hydrostatic pressure in service stand-pipes, 

apparatus for reducing, H. L. Goodwin 783,829 
Ice hoist, W. A. Bock...............eeeee 783,672 
Index card-holding device, Poole & Dike.... 783,758 


Induction coil, H. Shoemaker.............. 783, 802 


Insect-collecting apparatus, D. J. Murston. 783,752 
Insulated railway rail joint, E. D. Lewis... 783,751 
Insulating base block for electric equipment, 

Me Gllett 2... cece cccscescecececcsstens 783,430 
Insulation for edgewise wound coils, G. H. 

RUple y+ 2apsreig 6 iso sopra, this tueteta eo18 Bes 650 783,546 
Ironing machine, fold collar, L. R. Heim... 783,433 
Jar holder, O. Cooper........ceceeeeeeeeees 783,618 
Joist hanger, J. Tuteur .» 783,807 


Ki.ac, means for suppor 
glazing, Ff. G. Haney..............000e 783,948 
Knife-cleaning apparatus, F. W. Margetts. 783,446 
Knitting machine, circular, A. C. Baum... 783,408 
Lacing stud, shoe, C. H. Harden.......... 783,949 
Lamp adjuster, electric, H. D’Olier. Jr., 
783,741, 783,743 
Lamp and socket, electric, C. G. Perkins.. 783,645 
Lamp, electric are, C. A. Nagel....+...... 783,974 


Lamp extinguisher, F. S. Dilworth.. -. 783,825 
Lamp, gas, A. C. Noad................ - 783,887 
Lamp, incandescent gas-light, L. Wolff.... 783,662 
Lamp shade attachment, H. D’Olier, Jr.... 783,744 
Lamp wick raiser, central draft, W. A. 

PONCE oo seedees agile a 8 SOs wee elena ae See 783,799 
Lamp wick tube, central draft, W. A. Pen- 

PION Aes bes ea Sian so 59 Coho Renta e ea eae oa 783,798 
Lantern, F. D. Spear weeee 783,707 
Lath-making machine, .. 783,946 
Lathe, N. D. Chard................ - 783,680 
Leaf holder, M. BE. Spielman 783,906 
Leather and producing same, patent, B. B. 

Goldsmith ......... cee eee cece eee eee 783,828 
Leather cutting machine, J. W. Kennington 783,725 
Leather, producing castor, O. F. Feix...... 783,691 


Leg, folding, E. F. McKenna...........++. 783,456 
| 


Columbia Mark XLV 
3-40 FP: Gasoline Cars 


SURPLUS OF MATERIAI, FOR EVERY STRAIN, BUT NO 
A excess of material where it is not needed, Every part and piece 

of chassis from selected stock subjected to the most thorough 

mechanical and laboratory tests, so that parts that most frequently 
break in cars of ordinary construction—azles, frame, springs, casings, 
transmission, etc., are made unbreakable under any stress of normal 
use, however severe, Exclusive features of unequalled merit are: New 
carburetor which positively maintains a correct explosive mixture; new 
# system of spark and throttle control with ball joint connections from 
levers mounted on non-revolving head within the steering wheel; new 
method of releasing compression in starting; new steering mechanism 
and other improvements adding to efficiency of the motor and ease of 
control and care taking, 

COLUMBIA supremacy in body designs and furnishings has never 
been questioned. We supply the Mark XLV Chassis with the following 
Styles of bodies: Standard Double Side Entrance Tonneau, $4,000; 
Royal Victoria, $5,coo ; Double Victoria, $5,000; Tandaulet, $5,500; Iimou- 
sine, $5,500. Each pattern reaches the limit of elegance and sumptuous 
appointment. 

Catalog of Columbia 35-40 & 18 H. P. Gassltie 
Cars will be sent on request. Also special 
catalogues of Columbia Electric 
Carriages and Columbia Elec- 
tric Commercial Vehicles. 


Signed by the 
President 


Do you realize that a trade mark registered under the 
old law is almost worthless ; that you can sue an infringer 
only if he has infringed in foreign commerce, or in com- 
merce with the Indian tribes? 

Do you realize that the law under which your mark is 
registered does not protect you from infringement in 
nterstate commerce ? 

Re-register your trade mark under the new law, which 
has been signed by the President and which goes into 
effect April 1, 1905. 

Protection will thus be secured for trade marks used 
not only in foreign commerce and trade with the Indian 
tribes, but in interstate commerce as well. 

Non-technical trade marks that could not be registered 
under the old law are now registrable under the new law, 
provided that they have been used for ten years. 

Write for a booklet giving full information about the 
new law. 

Re-register your old trade mark. The fees are low. 


MUNN & COMPANY, 361 Broadway, New York 


Marcu 11, 1905. 
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One-third of a Century 


Standard of the World 


A delicious beautifier, preserver and cleanser 

of the teeth; makes the breath sweet and the 

gums less tender. The Metal Box is a handy 

package for the toilet table and traveling; no 

powder to litter; no liquid to spill or stain, 
25 Cents, at all Druggists. 


O. H. Strong & Co., Props. Chicago, U.8. A. 


HAIR 


OUR GUARANTEE 


We will send you by prepaid 
express an Evaus Vacuum Cap 
to use thirty days and all we 
ask of you is to deposit the 
price of the appliance in any 
ank in St. uis during the 
trial period, subject to your 
own order. i 
If you do not cultivate a 
sufficient growth of hair within 
this time to convince you that 
this method is effective, simpl 
notify the bank and they will 
returD your deposit. 
The effect of the vacuum 
is pleasaut and exhilarating. 
1t gives the scalp vigor- 
ous exercise without rub- 
bing, and induces free 
and active circulation 
without the use of drugs 
or lotions. 
Mlustrated book free on 
request. 


EVANS VACUUM CAP CO. 
425 Fullerton Bldg., St. Louis, Mo. 


‘“We Analyze Everything ”’ 
AT REASONABLE RATES 


Should you want to know what is contained in any 
preparation or product, address 


THE ELLSWORTH LABORATORIES 


Max D. Slimmer, Ph.D. 
Suite 406, Ellsworth Bldg., Chicago 


PRECISION MODEL LATHE, 


to small precision 
model work, and full par- 
ticulars concerning the 
only machine of this char- 
acter ever put upon the 
market, which combines a 
high standard of quality, an attract- 
ive finish,and which can bepurchased 
ata moderate price. Circulars on ap- 


| plication. 
an 
* Mass, 


Massachusetts Tool Com 
50 Wells St., Green fiel 
THE INTERNAL WORK OF THE 
Wind. By S. P. LANGLEY. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. SCIENTIFIC 
AMERICAN SUPPLEMENTS 946 and 947, Price 10 
cents each, by mail, Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 


=a eS SS 
BUFF 


ee 


TRANSITS AND LEVEL 


are used exclusively on the largest 
works where utmost precision is re- 
quired. Send for new_catalog No. 22. 
THE BUFF & BUFF CO. 
Boston, 


LUFKIN 


TAPES AND RULES 


ARE THE BEST. 


For sale everywhere. send for 
Catalog No. 16. 


LUFKIN RULE CO. 
Saginaw, Mich., U.S. A. 
New York and London. 


Mass. 


Manufacturing Plant 


FOR SALE 


A finely appointed brick factory in 
a prominent manufacturing city NEAR 
NEW YORK. Now partially occupied 
by the owners. 40,000 square feet floor 
space. 150 H. P. Engine and Boilers. 
Equipped throughout with line shafting 
and automatic sprinklers. 


This is a rare opportunity. 


Address ‘‘D” 
P. O. Box 1760, New York City 


rr a eee SSS SSS 


Legging, T. W. Hamilton.. sees 783,519 


Lemon squeezer, J. M. Ribert . 788,898, 783,894 
Lifting-machine, coin-controlled, A. Caille 783,678 
Limb, artificial, S. Rosenfelder. 783,466 
Lime, treating, Ellis & Chalmers..... + 783,570 
Line holder, spring, R. F. McPhetridge.... 783,536 
Liquid cooling and aerating apparatus, T. 

KW IISON Ss Seetee ate sosrale 5c. soe ia pono eas ehean Sy 783,915 
Liquids from solids, apparatus for remov- 

ing, C. S. Wheelwright................ 783,559 
Loading machine, F. Norman.............. 783,975, 
Lock. See Door lock. 

Log-skidding device, H. B. Frey........... 783,427 
Loom, F. S. Hamel..............e eee eens 783,578 
Loom, automatic filling replenishing, O. Ja- 

THOM. a Ses id ee SU GANE Siw Soule eibibie te Wiatereelobareret oes 783,695 
Loom for weaving pile fabrics, A. Buckler. 783,818 
Loom shuttle thread tension means, J. 

NOPENTOD ee 2k eed Boye sysipacta seco Moni rarcvee, oe 783,538 
Looms, reversible shifting shuttle box for, 

TMs A DO VAC dicts asco sje cians Abie ave alee 783,424 
Lubricator, E. J. Mougette... - 783,753 
Lumber, drying, J. S. Jarratt.............. 783, 868 
Mail bag catcher and deliverer, Handman & 

VMAS 44 azar resets erat obel chat abe atsnety. Hele ats s ctetote elares 783,723 
Mail or package transmitter, C. I., H. C. 

eC. ZIMMERMAN ie arosiere 2 oie eee 783,920 
Manhole cover, D.. E. Olds.... ++ 783,702 
Massage machine, M. Chaffin .. 783,856 
Matrix assembler, hand, M. F. . 783,504 
Measure, A. L. Hapgood...........es.eueee 783,862 
Measuring instrument, electrical, 

PPL CEH oreraislo a ete shale ts a atal a, ofa ats keane is Gane Toe 783,733 
Measuring instruments, temperature compen- 

sating device for thermo-electric, W. H. 

Bist) 9 oe). sia > assets inne el erase aud Siw asd oi adehi, arse 783,503 


Meat cutter, A. W. Johnson.. - 783,836 


Mechanical movement, A. D. Bloc . 783,670 
Medicine dropper, J. C. Dujat.. 783,688 
Mercerizing apparatus, P. Edlic » 783,569 
Metal, expanding, C. J. W. Haye » 783,952 
Metal working apparatus, f 

electric, E. Thomson.. . 783,651 
Meter, J. A. Tilden.........c cece ee eee cee 783,456 
Micanite, etc., machine for cutting, E. G. 

Kastenhuber. acide cau bc atdenwess eee 783,438 
Micrometer gage, E. C. Clapp. «. 783,721 
Milk can, C. H. Cornell.......... «.. 783,776 
Molding machine, W. S. Godwin. -.. 783,516 
Monkey wrench, J. B. Smith......... . 783,550 
Motor controller, W. A. McTaggart........ 783,537 
Motors, governing continuous current, G. 

Sattter sci eee en ccide ania witherea ston ae 784,009 
Mowing machine cutter bar lifting attach- 

ment, F. Swartwout.............eeeeee 783,554 
Muffler, J. G. Heaslet... «+ 783,835 
Muffler, G. Hyman...... «-- 783,867 
Mule-shoe, W. H. Lake.. - 783,529 
Necktie, H. A. Markel......... - 783,728 
Needle threader, S. H. Garner... « 783,692 
Nut lock, C. W. Gibbs......... - 783,572 
Nut lock, J. T. Davis.... . 783,686 
Nut lock, A. P. Steel.. ... 784,014 
Nut, lock, C. W. Gibbs.............. . 783,630 
Nut-locking device, Brittan & Cross.. - 783,414 
Nut, screw-bolt lock, R. Harrington....... 783,863 
Oil and water retort and burner, W. L. 

DOCKET ese SEN Secs atatas agateisie etek eos ib hagas eee: Ses retre a 783,933 
Oil heating and purifying apparatus, J. F. 

MalCOMS «rics Bae ceiercttranls wirmaleaees Sate 783,880 
Qiler for lubricators, visible auxiliary, W. 

E. Bryant et al......... fathers TAS 783,717 
Oiling device, W. A. Huff - 783,958 
Ore furnace, A. Skoog...... + 783,903 
Ore separator, J. M. Couper. - 783,931 
Oven, bake, A. Edwards.... . 783,689 
Packages, implement for facilitating the ap- 

plication of wrapping-cord to, Larson & 

POCOLSOM oo. e/siia oraiere bs cess ora aretgerecades tare s 783,585 
Packing, steam j » C. C. Frost 783,944 
Pail, metallic, A. Shaynin. 783,471 
Paper clip, G. B. Keplinger 783,964 
Paper pail, 1. L. Neumann. 783,643 
Paper top, lace, J. Hess.... - 783,581 
Peeler, tomato, G. G. Glenn..............4- 783,573 
Pencil and pen holder, pocket, J. V. Pilcher 783,461 
Pendulum, F. I. Getty........... cece eee eee 783,747 
Phonic apparatus, D. Higham............. 783,750 
Phonograph records, machine for extracting 

duplicate, D. A. Dodd.......... Sites wee 783,934 
Photographic film package for color photo- 

graphy, J. T. Clarke............... «ee. 783,613 
Photographic instrument finder, P. V. Avril. 783,665 
Photographic printing machine, W. T. Mead 783,639 
Piano construction, R. W. Gertz........... 783,781 
Picker. See Cotton picker. 

Pin fastener, F. E. Farnham.............. 783,941 
Pipe bending apparatus, L. H. Brinkman... 783,716 
Pipe cutting, screwing, and bending appli- 

ance, portable, D. Maxwell............ 783,531 
Pitch, manufacturing, G. Von Wirkner..... 783,916 
Planimeter, BE. F. Chase..............6. . 783,568 
Plaster, making building, G. Williams..... 783,914 
Plow, E. J. Rubottom.................. . 783,594 
Plow or cultivator clamp, C. Grabe.. - 783,830 
Plow, self propelled, F. R. Lanier.... « 783,967 
Plumb and spirit level, P. H. Sanger...... 783,897 
Pneumatic cushion, antivibration, L. Harris 783,833 
Post;.Di Re. Porters sias oes sere ened tseaesce 783,703 
Potato digger, C. J. Cummings. .+- 783,620 
Potato digger, H. A. Fuller..... . 783,945 
Power transmitter, Vary & Hutcheson « 783,557, 
Printer’s galley, W. H. Schuyler.. 783,890 


7. 
783,823 


Printing apparatus, J. I. McDonald 
Printing-films, weighted holdfast for, 
Printing machine automatic register 


FTN COBBAT- yar ciisesisccts1 o GA drove sieve wav eteere ine 783,777 
Printing or embossing machine, A. A. Caille 783,927 
Prop, pivoted, F. Bauer......... Fat taccte nal S4e, 783,852 
Pulley, loose or idle, Voltz & Ohming...... 783,655 
Pump, J. Bewsher..............s-e0e% -.- 783,990 
Punch, center, Hartley & Stryhal. +++ 783,749 
Puttying tool, E. B. Kennedy.... «2. 783,963 
Rack, C. Bernhard........... «.- 783,853 
Railway, electric, A. Diatto......... +++ 783,687 
Railway rail stay, H. H. Sponenburg. .. 783,552 
Railway signal, J. Doyle............ +.» 783,511 
Razor, safety, A. Williams. ..- 783,660 
Reamer, H. C. Bramer.......... . 783,816 
Reamer, adjustable, W. J. Smith.......... 783,904 
Receptacle and game counter, combined, A. 

RITS CL os oo os: fio he ate haa ne Oso els Cate ede 783,955 
Receptacle closure, W. C. Buhles - 783,608 
Reflector, side, F. Billingham 783,991 
Refuse matter, apparatus for evaporating 

and burning, I. P. Smith.............. 783,473 
Refuse matter drying and cremating appa- 

ratus,: Wy. Ps -Smithis.. 60 o246 sen sed cat 783,475 
Regenerative furnace, S. Groh.............. 783,429 
Regulator, R. Fleming....... - 783,513, 783,514 
Rendering apparatus, C. Wheelwright... 783,560 
Rheostat, W. H. Powell 783,979 
Rheostat, time limit starting and control- 

ling, Read & Yates + 783,462 
Rock drilling engine, J. G. Leyner. . 783,638 
Rolling-mill, hot system, W. Kent... . 784,004 
Rope clamp, A. M. Acklin................. 783,564 
Rotary combustion engine, H. Holzwarth.. 783,434 
Rotary engine, C. F. Ulrich................ 783,847 
Rotary motor, A. Hula.... ... 783,865 
Rotary motor, A. Sauer.. ... 783,984 
Rubber boot, E. Kendall........ - 783,839 
Rubber compound, E. W. Strain............ 783,710 
Rubber fabric, cord for the manufacture of, 

Gray -& SlOPOR sii. ss ceive gba ee ieee eee 783,574 
Sad iron, B. Mumby...... .-. 783,883 
Sad iron handle, W. Cole.............ee00. 783,682 
Salt treating apparatus, H. C. Coward..... 783,619 
Sawmill, portable, H. B. Frey - 783,426 
Scaffold, R. G. Johnston...............065- 783.837 
Scale, hydrostatical weighing, J. A. Barclay 783,667 
Serew driver, J. Swan...........ceee eee eee 783,763 
Seal, bottle, H. C. MecDougall............. 783,885 
Seaming machine, double, C. W. Sleeper... 784,012 
Search light, R. G. Du Bois................ 783,935 
Seat. See Spring seat. 

Seine pursing apparatus, J. Savoy.......... 784,010 
Sewage, device for manipulating and dis- 

posing of, F. P. Smith................. 783.803 
Sewer work inside form, C. Gustafson..... 783,575 
Sewing machine feed mechanism, J. Bigelow, 

783,412, 783,605 
Sewing machine feeding mechanism, single 

thread, J. Bigelow.............ceeeeeee 783,501 
Sewing machine looper, reversible feed, J. 

BiSOLOWes Se eee od arsid ate tee te eeu cae ar ccdre on 783,411 
Sewing machine, ruffling, F. - 783,694 
Sewing machine stop mechanism, D. Mills.. 783,701 
Shaft clamp, H. C. Swan.........cccceeees $83,909 


Rushton Qo Canoes 


INDIAN GIRL MODEL 


White cedar, canvas covered, 15 to 18 feet, weight 58 to 75 pounds, $32 to $44. Strong, light, speedy, 
graceful, and capable of withstanding hardest usage. Order now for prompt delivery. Send for catalogue 
of pleasure boats, all-cedar and canvas-covered canoes, oars, paddles, sails and fittings. 


J. H. RUSHTON, 819@Water Street, Canton, N. Y. 


Danher’ 


ONE 
1350 


a his carriage is ademonstrat 

Sed, not merly a theoreti- 

cal success. € Five months 

use on Pacific Coast 

hows that its upkeep is 

small,and that like all other 

Ramblers, it is to be depended upon 
wherever roads are Bt for tras 

@ Fall information on request. 


Other Models $750, $850, 
and $30 oo. as hewnacliade oa as 


THOMAS B,. JEFFERY & COMPANY. 
Mein Office and Factory; Kenosha Wisconsin 
Branches, Boston, Chic 0, Philadelphia 
NewYork Agency, 134 West Thirty-cighth Street 
Representatives in all other leading cities 


SURREY, TYP 


18 horse power 


The Modern Machines for Mechanics Giga 


Here are two of the most. useful and indispensable machines. Tbe cut on the | Wiz 
left shows the best Bench Drill ever constructed for sensitive work. Drills ( 
from smallest size up to 5-l6inech. Spindle has Morse No. 1 taper hole and is 
counterbalanced by coil spring around feed lever shaft. Insures perfectly true 
and accurate work. ‘The ‘Twentieth Century Polishing Lathe, see cut on a ly 
stands 40 inches high with a floor space of 24x30 inches. Designed for light 
buffing and polishing. Both shafts are of steel, ranning in self-adjusted bab- 
bitted boxes of perfect alignment, Driving wheel 24 inches diameter, 
Weight 160 pounds. 

MFG. CO., 


THE W. W. OLIVER 


1482 Niagara Street, Buffalo, N, Y. 


Opaque Projector 


\ F©*STANDARD” 
Two-Speed Automatic Coaster Brake Hub 


Makes wheeling a delight, eliminates the drudgery. Do not waste money 
on experiments when you can buy a perfect attachment all in one hub. 
Our little booklet tells all about it and is mailed free. Write to-day. 


STANDARD SPOKE AND NIPPLE CO. Torrington, Conn. 


WARRENS 


IRAL ASPAALT S, 
NATU SURFACED AND 


RoGFIN 


Apply it yourself. Makes a finished gravel roof. Comes ready 
to lay in Tolls of 108 square feet. Write for sample, circular 
and prices. Warren Chemical and Mtg. Co., 

18 Battery Pl, New York 


A Magic Lantern for showing Engrav- 
ings, Prints, Cuts, Illustrations in Books, 
Models and Specimens on the Screen without 
previous preparation, brilliantly lighted and 
in natural colors. Send for circular. 
Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 


8 LIGHT 
DYNAMO 


$26.50 


Other sizes 3 t0300 Lamps 


MOTORS 


from 1-16 to 20 H. P. 
Write for Bulletin 


ROTH BROS. & CO. 


27 8. Clinton St., Chicago 
DRILLING 


WELL mectines 


Over 70sizes and styles, for drilling either deep or 
shallow wellsinany kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 


WILLIAMS BROS,, Ithaca, N. Y. 


SPECIAL 
as Engine Generator 


Steady light from an ordinary Gas or Gasoline 
Engine. Write for Bulletin. 


ROCHESTER ELECTRIC MOTOR CO. 
10-12 Frank St., ROCHESTER, N. Y., U. S. A. 


Do You Want Good Information Gfeap? 


Write to us and we will refer you to a SCIENTIFIC AMERI- 
CAN SUPPLEMENT that will give you the very data you need. 
SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 
men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICAN SUPPLEMENT costs only Io cts. 
But the information it contains may save you hundreds of dollars. 
Write for a catalogue of SUPPLEMENT articles. It costs 
nothing. 
Act on this suggestion ! 


MUNN & COMPANY 
361 Broadway, New York 


N iS ™ TOOL 
34 CATALOGUE 
x} Montgomery & Co.’s Tool Catalogue 


it is illustrated throughout and de- 
scribes and prices Tools. 704 pages, 64x 
44 ins. The latest edition, with dis- 
count sheet by mail for 25 cents. 
_ MONTGOMERY & CO., 
105 Fulton St., New York Oity. 


T= G 


Scientific American 


Marc#H It, 


OW Is the time 
to starta 
Diamond Savings Account 

Select the Diamond you would like to 
own and wear from our 1905 Catalogue 
and it will be sent at once on approval. 
If you like it, pay one-fifth of the price 
and keep it, sending the balance to us in 
eight equal monthly payments. We open these 
accounts with all honest persons who want to save. 
Diamonds will pay 20 per cent profit from increased 
values in 1905, or five times better than banks. Satis 
faction absolutely guaranteed. Write for Catalog today. 


LOFTIS BROS. & CO. (Fg, 


DIAMONDS, WATCHES. JEWELRY 


Dept.C.180, 92 to 98 State Street, Chicago, Ill. 
Winners of Gold Medal at St. Louis Exposition. 


Safety for Savings 


What better investment 
for savings ‘han, 4 per 
cent. and safety? 

The story of the Origin 
of Banking by Mail, to- 
gether with booklet illus- 
trating the bank, sent free 
to readers of this paper. 


Peoples Savings Bank 
Pittsburgh, Pa. 


The Bank that Pays 4% 


Typewriter 


_. .. $end for Booklet . 
the Smith Premier riterCo. 
Branches Bis all large’ cities 


TYPEWRITERS wares 


All the Standard machines SOLD or RENTED ANY. 
ie WHERE at HALF MANUFACTURERS’ PRICES, 
2 Shipped with privilege of examination. Send forCat, 


Typewriter Emporium. 203 LaSalleSt., Chicago 


Light 


Treatment 


PROF. NIELS R. FINSEN 


you are a sufferer from any form of skin disease, 
or you know of others who areathicted we want 
you to have a free copy of our latest book, just 
pubjished. 
I" fully d’ seribes this painless, barmless mode of 
hight treatment that requires no operation. It 
tells of its universal success in diseases hitherto 
regarded as incurable, such as Lupus (skin consump- 
tion), skin cancer, varicoseulcers, eczema and many 
other forms of skin diseases. 


Ww: have permanently relived many serious cases 

at our institute by our Genuine High 
Power Finsen Lamps imported direct from 
Copenhagen, which are operated by physicians who 
have been to Copenhagen and are especially trained 
for this work. 


THE FINSEN LIGHT 
Suite D 78 State Street 


INSTITUTE OF AMERICA 
Chicago 


Shaft coupling, F. A. Mershon............. 783,882 
Shaft key, G. A. Stahl 783,762 
Sharpener for cutters of bread-slicing ma- 


chines? Ge. ROO 69:25 6 eee oscars eye ores: 783,464 
Sheet metal slitting machine, C. J. W. 

FAVOR Ve. recs 05 ccacajare a teta net « sishavaie sislace ea 3-000 783,951 
Shelf, plant window, G. W. Curtis.. 783,622 
Shirt waist, M. L. Carr.... : 783,421 
Shoe fastener, A. J. Har 783,635 
Shoes, ete., device for applying 

to; Ge PS Dunne ks cas Reese eae oe 783,745 
Shutter worker, D. M. Coiner.............. 783,857 


Sight-feed lubricator, W. E. Bryant et al.. 783,718 
Skate blade toe protector, T. W. Bryant... 783,417 


Sled brake attachment, G. P. Sampson..... 783,467 
Sleigh, Johnson & Pearson.............. -- 783,437 
Slicer, bread, G. Root......... » 783,465 


Smelting furnace, M. Murphy.... «. 783,535 
Smoke consumer, M. Doyle................ 783,998 
Soldering machine horn support, O. J. John- 

SON! Ris esters Sas tyore st eitisteig Sea ee Oe create 783,789 


Sound records, produ 
Capps & Emerson 
Sound reproducing machines, speed and time 
regulating device for use upon, E. B. 
MITCH: conten so tiSieterore dat dynos oes Ok te aoe 783,512 
Speaking tube or telephone mouthpiece, W. 
R. Kimball ........... 0. ccc cece eens 783,440 


783,420 


Speed indicator for automobiles, ete., C. 

Cae? :i5a hd oo aie a: Rela e et sane hens owe 783,679 
Spindle bobbin clutching means, rotatable, 

Wee Be. Allemtesicscs: 35 dineioss-od.s05 oe 05 254% 783,664 


Spindle bobbin clutching means, rotatable, 


Knight & McCullough. 783,698 


Spinning ring, J. R. Coe 783,681 
Spring seat, J. Werner.. 783,489 
Springwork, J. A. Staple 783,596 
Sputum cup and holder or container there- 

for, Meinecke & Hogan................ 783,971 
Stairway, movable, W. J. Wright .» 783,769 
Stalk cutter, T. J. Bradley................ 783,674 
Static machine revolving plate, B. E. Baker 783,666 
Steam generator, G. D. Cooper............. 783,617 
Steam trap, J. H. Taylor «- 783,910 
Stilt, W. J. Turnbull...................006 783,654 


Stone mold, artificial, Clayton & Johnson.. 783,820 
Stone or brick, manufacturing, A. L. Munson 783,534 


Stove, gas, H. Niemeczek.... .. 83,886 
Stove protector, W. Leininger.. 783,873 
Striking mechanism, A. A. Cail . 783,677 


Stuffing box, W. C. Norris............. a... 783,644 
Submarine viewing apparatus, F. McMahon 783,730 
Superheater, BE. Pielock...............0 5008 783,460 
Suture supporting plate, O. O. Witherbee... 784,018 
Switch contact, electric, W. C. Tregoning.. 783,652 
Switch operating mechanism, electric, F. H. 


CC) it: ty ame era ee nS nS ER See ATS 784,001 
Switch turn-button, electric, E. A. La Har. 784,006 
Table leaf, extension, H. Johnson.......... 783,962 
Target trap, A. H. Hoffman................ 783,523 


Teaching device, penmanship, IF. C. Young. 783,497 
Telegraphy, M. O. Anthony 783,604 
Telegraphy by electric waves, wireless, A. 
Blondel: © io s55%5 08 ese ols stavros wiate.eys 783,923, 783,992 
Telephone exchange system, W. M. Davis.. 783,510 


Telephone switch, A. W. Hammer 783,861 
Telephony, E. A. Buell............ .. 783,419 
Tension device, BE. Lawson................ 783,871 
Test plug for protective apparatus, F. B. 

COOK Fe sissies Sis cele hep specie wpe s aie ee eae 783,995 
Theater curtain operating means, BE. G. 

NICE WaANeR = asec coe Nele 8 eerag Au eueiete we ous 783,587 
Thill coupling, E. Walter.................6 783,487 
Thill detacher and brake, combination, H. 

H. Harshaw ........... f «. 783,522 
Thread guide, C. H. Cowan - 783,683 
Thread point, safety, W. C. Perry 783,459 
Threshing machine feed regulator, A. G. 

OTC MCA o a5 Sere eter tordi the stlone’s dia eieTarey ores 783,821 
1ide-power apparatus, W. Guindon......... 783,860 
Timepiece hair spring collet, F. R. Cun- 

MINS NAM. 61520,.022 clese,o eio B aceseierd so ace die wrested ors 783,621 
Time recording apparatus for employes, T. 

ti. Roberts 783, 896 
"Tire, C. Miller 783,793 


Tire attaching means, cushion, M. E'. Brooke 783,926 
Wire clamping device, pneumatic, Schwein- 

ert & Kraft.............. +++ 783,469 
+++ 783,720 
ere 783,858 
poeta 783,800 


Tire, pneumatic, I. E. Case 
Tire, pneumatic, A. Frey... 
Tool, combination, C. L. Por 


Tool, multinle bit, J. H. B. Bryan. -. 783,416 
Tool support, H. J. Hoegh......... +» 784,003 
Tooth regulator, J. BE. Canning.. +» 783,609 
Towing system, H. W. Alden... ++ 783,663 
Toy windmill, W. C. Wunder.... - 783,714 


Yrace carrier, J. Reichert.................. 783,892 
Tramways, rope and bucket clip for auto- 

matic aerial wire rope, B. C. Riblet... 783,647 
Transformer, W. S. Moody..............206 783,532 
Transformer protection, W. S. Moody 783,533 
Trap. See Steam trap. 
Trick house, A. B. Griffen...............08 783,831 
Trolley, J. A. Norton............. «. 783,458 
Truck bolster, car, S. P. Bush 783,676 
Truck, monorail car balancing, H. H. Tunis 783,986 


Trunk strap, F. A. Lyman..............-. 783,968 
Tweezers and blackhead extractor, com- 

bined, F. J. Boehm................226 783,924 
Twine nolder, M. IF. Ehlert................ 783,938 
Typewriter carriage mechanism, J. B. Ham- 


FDO 8550 555, 1 cie's scolar enoretas, spetecet syarslatare Gisiaia, ss 783,432 
Typewriter desk, Lightner & Bradford +» 783,875 
Typewriting machine, A. T. Brown.. 783,415 
Typewriting machine, Barron &- Merri 783,669 
Unhairing machine, W. B. Turner.... .. 784,017 
Valve, air brake, E. F. Richardson. «- 783,734 
Valve, flushing, E. J. Bloom....... . 783,671 


Valve, gate, D. IF. Henry.... -. 783,953 
Valve, globe, J. Struben........... +» 783,597 
Valve indicator. gate. J. C. Meloon..... +» 783,447 
Valve mechanism, engine, C. D. Stevens.... 783,709 
Valve, pressure regulating, R. P. Kipp..... 783,528 
Valve, safety, A. Ashworth............ + 783,407 


783,493 


783,483 
783,982 
- 784,015 
- 783,650 


Valve, trap back pressure, W. J. Wood 
Vapor discharge device, adjustable, 
Thomas .......... 5 
Vehicle body, 
Vehicle brake, T. L. & T. J. e 
Vehicle, convertible, C. H. Stratton 


Vehicle frame, N. 'I. Harrington...... - 783,950 
Vehicle, motor, C. Schmidt................ 783,547 
Vehicle power transmitting mechanism, mo- 

tor; Li. OW.s “Camipbe lbs cies 3 odes eco 783,719 
Vehicle running gear, motor, Warrington & 

Marimomn’ satis ecto ceendieteceis, o cis see cre he Stat echos 783,599 
Vehicle signaling apparatus, motor, W. S. 

Glin eS 6 otsea aGect od iecdes siete Sete Pe BiB ole as dele ats 783, 748 
Velocipede, F. M. Thompson... . 783,912 


- 783,463 


« 783,794 
- 783,610 


Velocipede, railway, A. S. Reed. 
Vending machine, coin-controlle 
DORE Petais: eh bo Savave clos Wa bisoreto cee 
Vent, beer-barrel air, M. J. Chap 


Ventilating system, M. E. Cooley..... - 783,616 
Vessel, L. R. Moore........ ec ee eee e eee e eee 783,795 
Vibrations, means for producing, B. Wolver- 

TOME Js oud Soees oravthe eee c ease oresiatesiepate raids 783,768 
Wagon, dump, M. C. Ernsberger........ ~ 783,939 
Wagon top box fastener, J. Dauber 783,623 


Wall clean-out and back-vent fitting, H. J. 

TUE EAS a Nenshacetcetateteie eters ees foidee breisteeee 783,586 
Wall cooling apparatus, L. 0. Brightbill.. 783,413 
Wall slab, D. E. Roberts............. - 783,544 
Wall tie for brick and ven 


Ox JS ASCHTCCKS See. es Be ob chars fe a eeeereee 783,470 
Warp beam let off rims, guard for, Killpart- 

Tick :-& Taplin: 5.2 steers Sette oe eee 783,841 
Washing machine, N. T. Worthley........ 783,917 


Washing machine motor, W. E. Wagner... 783,656 
Watch movements in their cases, means for 


securing, F. Chevillat................. 783,611 
Water bag and fountain syringe, convertible, 

Gasaway & Aydelott.................. 783,827 
Water chute, T. Wolks......... - 783,425 
Water elevator, J. Peterson 783,599 


Water heating apparatus, BE. W. Neu et al 783,457 
Water meter, J. Thomson.......... 783,484, 783,485 
Water meter, Gumz & Wingender........ 783,518 
Water of reservoirs, dams, tanks, or the like, 

device for drawing off the surface, T. 

Dy. don? ety arth s cuccarayancie oftcata wiolaaca aialiee oes 783,878 
Water wheel, A. F. Sparks . 783,761 
Weighing machine feeding mechanism, Mit- 


chell& -AIKen 23:04 Sena ee eos 784,007 
Weight verifier, A. A. Caille.............. 783,993 
Welding machine, electric chain, A. F. Riet- 

BOL 820-3 or5,a sated daisiare Sale lale Stece diana idles Seaver 783,543 
Wheel. See Water wheel. 


Wheel sizing device, A. A. Zimmerman.... 783,562 


Car of Economy 


In no feature is Cadillac superiority more pronounced than in econ- 
omy of maintenance—a motor problem which, until we entered the field, 
remained unsolved. The simple, durable, common-sense construction of 
the Cadillac, its perfect self-adaptability to the various exigencies of 
automobile travel, make it by far the most economically maintained of 
all motor cars. 

Absolute dependability and safety of operation under all conditions 
are insured in the Cadillac by its wonderful ease and simplicity of con- 
trol, for neither the motor nor its connections can in any way be deranged 
through a mistake in manipulation. By a single, almost unnoticeable, 
movement of the driver’s hand, the speed of the car, though it equal that 
of an express train, may within a fewfeet be reduced to a mere snail-pace. 

The illustration above shows our new Model F touring Cadillac, a car 
of almost incredible power and endurance, embodying all that could be 
desired in appointment, elegance of design, excellence of construction, 
comfort of riding. These same surpassing qualifications are manifest in 
the other models. 


Model F—Side-Entrance Touring Car, shown above, $950. 

Model B—Touring Car, with detachable tonneau, $900. 

Model E—Light, stylish, powerful Runabout, divided seat, $750. 

Model D—Four-Cylinder, 30 h. p. Touring Car, $2,800, The 
marvel of the automobile world. 


Write for catalog N, and address ofnearest dealer, where you can try a Cadillae 
CADILLAC AUTOMOBILE COMPANY, Detroit, Mich. 


Member Association Licensed Automobile Manufacturers. 


Ln an tent times the coach and four—in médern times the 


OLDSMOBILE 


Emerson complained that railways had robbed travel of . its. sentiment 
and pleasure. The sage of Concord had never ridden in an Oldsmobile, 
which combines the speed of the train with all the delights of stage coach 
travel, revives the sentiment and pleasure with all the discomforts left out. 

The Oldsmobile Touring Car with its graceful lines and abundance of 
power yields instant obedience to the touch of the driver and unites 


comfort with wonderful speed and endurance. Its 20 H. P. two-cylinder 
motor meets every requirement with entire freedom from the complications 
of the four-cylinder cars. Inexpensive to operate. Tire expense reduced 
to the lowest point. Speed from 6 to 40 miles an hour. 


Oldsmobile Standard Runabout, 
Oldsmobile Touring Runabout, 
Oldsmobile Light Tonneau Car, 


$650 Oldsmobile Touring Car, 
$750 Oldsmobile Light Delivery Car, 
$950 Oldsmobile Heavy Delivery Car, 


$1400 
$1000 
$2000 


Detailed specifications sent on request. A pack of Automobile playing 
cards (standard 25c. quality) postpaid for 10 cents. Address Dept. 21. 


OLDS MOTOR WORKS, - DETROIT, U. S. A. 


Member of Association of Licensed Automobile Manufacturers 


Drawing by Edward Penfield 
Copy right 1905, Brownell & Humphrey 


MarcH II, 


1905. 


Scientific American 


Type Vill 
$1400 


Kokocar 


A Wonderful 
Value 


Type VIII Autocar at $1400 re- 
presents a wonderful automobile 
value. This type is the foundation 
of the Autocar’s enviable repu- 
tation. 

It is a car built upon honor 
throughout. There is nothing 
experimental about it — nothing 
uncertain in its construction. Dur- 
ing 1904 Type VIII was tested on 
all sorts of American roads—under 
all kinds of conditions. It has 
proved its reliability and efficiency 
so well as to put autocar Type VIII 
in the very front of its class. 

Last season Type VIII was sold 
for $1700 and was considered an 
unsurpassed value. The price of 
Type VIII is now $1400 because, 
having built this model for so long 
we can now build it more econom- 
ically. For the man who wants a 
thoroughly reliable four-passenger 
car at a moderate price Type VIII 
at $1400 is his opportunity. 


SPECIFICATIONS: 


Horizontal two cylinder opposed en- 
gine—no noticeable vibration. Twelve 
actual horse power. Oiled automatically. 
Water cooled, 

Transmission, slidinggeartype. Three 
speeds forward and areverse. Ball bear- 
ing, shaftdrive. Nogreasy, gritty chain, 
Front and rear construction has ball 
bearings throughout. Gasoline tank 
holds 10 gallons—sufficient on good roads 
for 200 niles. 

Tonneau is removable. Front seat 
divided. Engine and transmission case 
are accessible from1 above without dis- 
turbing body, Catalogue giving full 
description of Type VIII, Type X Run- 
about and Type XI Four Cylinder Car, 
with dealer’s name sent free upon 
request. 


THE AUTOCAR COMPANY, Ardmore, Pa. 


Member Associxtion Licensed 
Automobile Manufacturers. 


KLIP-KLIP * 


BEST EVER MADE 
A perfect manicure 
Quick, easy, 
simple and 


strong. 
The Original, 


Makes 
the nails 


made in German 

silver, 25 Ce 

Klip-Klip Jr., nickeled, 15¢e, At deal- 

ers or mailed. Accept nosubstitute. 
As heretofore, made only by 


KLIP-HLIP COMPANY, 


Send 4c. in stamps tor book, 


556 Clinton Ave. S., 
“How to Care for the Hands.” 


Rochester, N. Ye 


Convert Your Bicycle into a Motorcycle 


at amoderate cost, by_attaching 
the Mesco 1% H. P. Motor 
Outfit which includes all acces- 
sories to make a complete ma- 
chine without alteration. Choice 
of three transmissions. Parts 
sold separately. Write for cata- 
logue and agency. 
MOTOR BICYCLE EQUIPMENT 
& SUPPLY Co. 
Buffalo, N. Y 


fe) 
& = 


50 Years’ 
Experience 


Trade Marks, 
Designs, 
Copyrights, Ete. 
Anyone sending a sketch and Aeseription may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taxen through MUNN & Co. receive 

Special Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months,$1. Sold by all newsdealers 


MUNN & C0.2¢1 Broadway, NewY ork 


Branch Office 62 F St. Washington, D.C. 


| Wire stretcher, 


Windmill and pump coupling, S. H. Guthrie 783,632 


Window, C. D. Tabor.........cceeececoees 783,555 
Window or door stop, H. J. Weeks........ 783,659 
Window screen and weather strip, combined, 

Fe, Wa One 6sce se ocassic'e'e.0'6:8)0.4 oreo 3's areie: 783,936 


Window stop adjuster, A. Weingaertner.. 783,766 
Wire cloth on door or window frames, ma- 
chine for stretching, Hoffman & Gosch 783,786 
Wire fabrics, loom for weaving woven, Haid- 
ekker & Berthoty.... oe oar wee 783,832 
C. Neal... « 783,642 
Wire twisting mechanism, E. 783,808 


Wood cutting machine, R 783,877 
Wrench, H. Sasko.......... 783,468 
Wrench, Williams & Stultz « 783,492 
Wrench, H. D. Aupke...... eeoe 783,813 
Wrench, C. M. Benson. -- 783,814 
Wrench, J. Munro.......... eee ar ee 783,845 
Yoke center, neck, J. C. Harpham.......- 783,520 


DESIGNS. 


Brush back, W. C. Codman.......... 37,349, 37,350 
Closet bowl, W. H. Lloyd... srs | 


Glass vessel, H. Siegel........ -. 37,353 
Mirror back, W. C. Codman.... . 387,351 
Plate or dish, W. A. Pickard.. 37,352 


Sandal, S. Borchardt............. .. 37,359 
Stove, A. A. Specht........ .. 87,355 
Type, font of, W. Bradley . 37,356 
Type, font of printing, 37,357 
Wall covering, G. A. Haslup........ 37,358 


TRADE MARKS. 


Alfalfa meal, ground, Stockton Mealfalfa Co. 44,268 


Antiseptic solution, F. W. Woelz & Bro.... 44,242 
Boots and shoes, leather, Barton Brothers.... 44,235 
} broonis;.” Ds Wink... hen Soc ee ae teae 44,238 
Building materials, certain named, Joseph 
Robinson & Co0....... ccc cece cee eee eee 44,262 | 
Carpet sweepers, Bissell Carpet Sweeper Co. 44,255 
Cigars, Macy & Jenkins.............eeee eens 44,239 
Cleaning by air currents, plants, implements, 
and machines for, Sanitary Devices 
Manufacturing Co....... eee cee eee eee eee 44,271 
Coal, W. J. Hamilton Coal Co........ 44,269, 44,270 
Compasses, ruling pens, and dividers, G. | 
Schoenner 44,234 


Cough drops, 44,263 


Hair wash, G 44,264 
Macaroni, spaghetti, vermicelli, and noodles, 

Anger Baking: Cowen suo cid cs uae sc aie 8 44,237 | 
Medical compounds, certain name 

teaud 44,245 
Padlocks, W. Bingham Co 44,257 | 
Paper and typewriter ribbons, carbon, Wyck- 

off, Seamans & Benedict................ 44,233 


Pharmaceutical preparations for use in cases 
of seasickness, K. Weinreben 
Pharmaceutical products, certain named, So- 

ciety of Chemical Industry in Basle 
44,249, 


44,248 | 


44,250 


| Tonic, kidney, liver, stomach, and blood, Vim 


Pharmaceutical product, certain named, So- 

ciety of Chemical Industry in Basle.... 
Pomatum, nail, G. Lohse...............00008 
Receptacles, certain named, Akron Mfg. Co. 
Remedies forecertain named diseases, Whis- 

QUinia: CO. i ed i elas aw seleiere dite eee é 
Remedy for asthma, Taft’s Asthmalene Co.. 
Rubber hose, belting, and packing, Mechan- 

ical Rubber Co 
Shirts, Chatham Shirt Co. 
Skin food, E. A. Rix 
Soap, G. Lohse 
Taps, dies, and screw plates, 

Co. 
Tonic and medicines for neurasthenia, general, 

C. Chanteaud 
Tonic beverage, soda water, 


44,251 
44,267 
44,256 


44,247 
44,246 


Rieddcewut eet auenanties 44,261 

+ 44,236 
44,240 

44,266 | 


44,260 | 


44,244 | 
44,241 


44,243 | 
| 


44,259 
44,253 
Vehicle wheels and devices to secure resilient | 

tires to vehicle wheels, metal rims for, 


44,265, 
Wells Bros. 


V. Policastro.. 


Medicine C0....cccccssccccsccecccesazes 
Tube expanders and cutters, G. Wiedeke & 
Co. 


44,258 | 


Fisk Rubber C0.........eceeeeeeceeeeeee 
Veterinary remedies, certain named, Coltsfoo 

Snake Root CoO....... cc cece eee eens «. 44,252 
Wall finish, cold water, Muralo Company.... 44,254 


LABELS. 


“Beecham Pills,’ for pills, M. Jacobs 
“Blue Label Ideal,’’ for beer, Alabama Brew- 


11,911 


ing Co 11,913 


W. H. Cox 
“Cream Rolled Oats,’’ for rolled oats, Albers 
Bros. Milling Co 
“K. J. W. New York Rye,’’ for whisky, F. 
J. Weidner 
“Fancy Flaked Rolled Oats,’’ for rolled oats, 
Albers Bros. Milling Co 11,920 
“Glock’1 Doppel Brau,’’ for beer, D. Benjamin 11,915 
“Index Suitings,’’ for suitings, Battelle, Hurd Heat 
, 


& Co 
ce *s Lundyfoot Sinuff,’’ for snuff, 

John Bramm’s y: by oe 
11,917 


11,919 


S. Scharlin & Son : 
‘Napper Tandy Pure Rye Whiskey,’’ for whis- 

ky, J. J. Kecnen & Coe Saratesin see ‘ ce =D 
“Novelty Paper Outfits,’ or materials for 

making paper flowers, ete., J. A. Whaley 11,922 
“‘Nurnberger Doppel Brau,’’ for beer, D. Ben- 

jamin 11,914 
“Poudre Dentifrice,’’ for tooth powder, 

CGC. Walker.... ccc cece cece cece recscerees 11,906 
*“Ruberoid Red Roofing, for roofing, Standard 

Paint Co... cece ce cece rece eee eee ee tteeee 11,924 
“Ruberoid Yellow Roofing,’’ for roofing, Stand- 

ard Paint Co 
“Slazenger,’’ for tenn 


"11,918 


A. Grossman oe . ses 
“Whisquinia,’’ for medicine, Whisquinia Co. 


11,909 


"YY ,’ for face cream, L. 
*“‘Youthful Face Cream a 11,907 


Franke ..ceec cee ce cee eeeseeecceees 
“Youthful Female Regulator,’’? for med , 
L. Franke ...ce. eee ee ee eeee ev0b:de ge dee ae, 11,908 
PRINTS. 
“Brewer’s B. L. T. Blood & Liver Tonic,”’ 
for medicine, T. E. Brewer......- sates 1,232 
“‘Brewer’s Honduras Compound,’’ for medicine, 


T. E. Brewer.....---- 3 
“Clothes of the Spring and Summer Season, 
for clothing, David Adler & Sons Clothing 


1,228 


lett Company......-esereeesere Giengiis.” 


“Housekeepers X-Radium Cooking 


for cooking ware and utensils, X-Radium oan 
Cooking Utensil Co... ss. es yeeuee tears 1, 
“Now then—Who said Biscuits,’’ for flour, 
Washburn Crosby Co......+-++ ceeteeeteese 1,229 
“Spring Apparel, 1905,” for spring apparel, 698 
Meyer-Both Dace eurnae per eee 5 
ean Ww. 
SF at hts gk ee pale Br 1,226, 1,227 
“Strictly High Grade S'ausage,’’ for sausage, 


Gugler Lithographic Co......+.. Sieidisdeeeie 13230 


———————— 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for auy of the inventions named in the fore- 
going list. For terms and further particulare 
address Munn & Co. 361 Broadway, New York. 


= 
—j 


2a INO. ONION SF 


Phonograph Speed Regulator 
for use upon all Edison Phonographs; Easily at- 
tached; Accuracy guaranteed; Anuoyance avoided; Phono- 
graph completed. Free circular tells all, Price, Domestic 
postage repaid $1. Foreign, $1.25, Sold everywhere, 
and by B: ILTON, 80 Broadway, New York. 


SPECIAL MANUFACTURING. 
DIES AND STAMPINGS ‘TO ORDER. 


SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK 


DROP FORGING DIES ano DROP FORGINGS. 
HARDWARE SPECIALTIES etc. MANFD TO ORDER.SEND SAMPLES 
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET. 


THE GLOBE MACHINE~ & STAMPING CO. 
970. HAMILTON ST., CLEVELAND, OHIO. 


= 
Corliss Engines, Brewers’ 

and Bottlers’ Machinery. THE VILTER 

MFG. CO.. 899 Clinton St., Milwaukee, Wis 


MODEL 3% UNION MODEL WORKS 


& DELS 193 CLARK CHICAGO. 
MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 
E. V. BILLAARD, Fox Bidg.. Franklin Square. New York. 
Dies, Tools, Models and Special Machinery, 


HOEFT & MOORE, C 


T Firm AVENVE w 


ATALGCUES FREE 


etal Specialties. and 
ampings Manudactured 


S. A. 


M 
Sti 


Orrick 


ater 


PATENT ANP WORKING DRAWINGS. 
G. M. MAYER, M.E.. Monadnock BI., Chicago, Ill. 


The Loomis Automobile & Marine Specialties 
Known the world over for efficiency and durability. 
Carburetors, Mufflers and Circulatin; pumps. 

LOOMIS AUTOCAR CO., Westfield, Mass., U.S. A. 


INVENTORS.—Our specialty is practically devel- 
oping inventions. Design and build special, plain and 
automatic machinery, presses, dies, models, patterns 
and jigs. Send for Booklet No. 5. 

t. NACKE & SON, 236-428. 9th St., Philadelphia, Pa. 


Se THE'SCHWERD TLE! STAMP.CO. 

STE , y 

> TEEL STAME S: LETTERS &/ FIGURES 
CHEMICAL EXAMINATIONS Site: 


DR. H. C. STIEFEL, Bissell Block, Pittsburgh: Pa. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,NY. 


INSTRUMENTS OF PRECISION 


HIGH GRADE MACHINERY 
nventions Perfected 


PHILIP A. GEIER, 


50 High St., Cleveland, 0. 


THE HARRINGTON & KING PERFO 


| PERFORATED METAL Seats 


ATIN 


R 

Y DE 

ALL USES.: 
CHICAGO, ILL. 


IF YOU SHOOT A RIFLE 
Pistol or Shotgun, you'll makea Bull’s 
Eye by sending three 2c. stamps for 
the Ideal Hand-book “A,” 12 pages 
RREE. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
7 tion SCIENTIFIC AMERICAN. Address 
IDEAL MFG. CO., 26U St.. NEW HAVEN, CONN,, U.S.A. 


WANTED—ORDNANCE ENGINEER AND COM- 
PUTING DRAFTSMAN, $3,000 per annum. An ex- 
amination will be held at the Navy Yard, Washington, 
D.C., Mareb 17, 1905, to fil) the above position. For ap- 
plication and further information, address 


CoMMANDANT,” Navy Yard, Washington, D.C. 
. 
ee Magical Apparatus. 
Grand Book Catalogue.. Over 700 engravings 


25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 


Meow" HARDWARE SPECIALTIES 


Contract Manufacturers and will market articles of 
merit. LARIMER M¥G. Co., 1558. Jefferson St., Chicago: 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECJAL MACHINERY. 
E.KONIGSLOW STAMPING & TOCL WORKS, CLEvE LAND, 0. 


MASON’S NEW PAT. WHIP HOISTS 


Save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 
Manfd. by VOLNEY W. MASON & CO., Inc. 

Providence, Kk. I., U. S. A. 


Are you interested in Patents, Model or Experimental] 
work? Our booklet entitled 


WHAT WE DO—HOW WE DO IT 


will be sent to youon request. 


KNICKERBOCKER MACHINE WORKS, Ine, 
8-10-12 Jones Street, New York. 


Ss 


Ss 


COP ES 


LES CATALOGUE 


W&D.MOGEY. 
BAYONNE CITY. N.J. 


TE 
Telegraphy 


Circular free. Wonderfu 
automatic teacher. 5 styles. 
R up. OMNIGRAPH 

O., Dept. 52, B9 Cort- 
landt St., New York. 


Country Life in America 


At once the most superbly illustrated and beau- 


tifully printed periodical in America. 


Already 


an institution in thousands of homes‘ << \¢ \¢ 


OU have -heard of this 


terprets the entire outdoor 


farm, the woods, the 


distinctive magazine, which in- 
world—the garden, the 
fields and the mountains—but 


perhaps you have never been enabled to examine a copy. 


Country Life 
in America: 


tion, 


*’ THE * GARDEN * + COUNTRY LIFE~ *THE*WORLD'S @ 
@ MAGAZINE “IN AMERICA * * WORK * 


DOVBLEDAY + PAGE & CO-* NEW * YORK: 


HERE IS YOUR 
OPPORTUNITY 


Asa special inducement to readers 
of this magazine, we offer three 
months—April, May and June 
—for 50 cents. 
lar price of Country Lye in 
Americais 25 cents anum- 
ber. The year’s subscrip- 
$3.00, includes 
three double 
5o-cent 


The regu- 
Doubleday 
Page & Co., 


133-139 
16th Street 
New York 
Enclosed find 50 cts. 
fo. which send me the 
April, May and June 


numbers of COUNTRY 
LIFE IN AMERICA. 


Name.. 


numbers. Address... 


216 


Scientific American 


MarcH 11, 1905. 


Orient Surrey. Price $450 


Spring Rides in an Orient Buckboard 


can you think of anv better sport? Spinning along at 
express train speed, in a car so simple a child can run 
it —no fear of troublesome breakdowns nor tinkering on 
the road—and the running cost is Jess than 4g cent a mile. 

Orient Buekboards are made in four styles, for two or 
four passengers, at $375, $450, $475, $525. Orient Touring 
van a $1500 to $2250. Catalogue free if you address 

pt. H. 


WALTHAM IiFG. CO., Waltham, Mass. 


- 
Members of Association of Licensed Automobile Manufacturers, | 


This is the Goodell-Pratt Company’s Home Companion Tool Set. It is 
not of the ordinary ‘‘ mail-order ’’ quality, nor is it a toy set. It is a com- 
plete assortment of strictly high grade toois, every piece of Goodell- 
Pratt quality, which means of the highest grade material, workmanship 
and temper known. This set will last a lifetime. It contains just the 
things you need and never have handy. The box is of polished hard- 
wood. The tools are as follows: 


For 27 Years 


we have been in the field and our name 
plates stand for superior quality; deal- 


ers prefer to handle and riders like to 
use wheels that are backed by years of 
successful manufacturing experience. 


Bicycles of All Grades 
and at Various Prices 
$22.50 to $100.00. 

A complete line of juveniles. 


Columbia Cleveland 
Tribune Crawford 


POPE MFG. CO., Hartford,Conn. 


Rambler Crescent 
Monarch Imperial 


POPE MFG. CO., Chicago, Tit. 
Address Dept. B for catalogues, 


1 Cocobolo Handle Automatic Drill. 
8 Drills for same from 1-16 to 11-64. 

I Universal Tool Handle for holding: 
1 Gouge, 1 Gimlet, 2 Chisels, 1 Reamer, 
1 Screw Driver, 1 Saw, 2 Brad-awls. 

I Nail Set. 

1 Prick Punch, 

1 Saddler’s Drive Punch. 

1 Solid Punch. 

I Oil Stone. 


1 Ratchet Screw Driver, 6 inch. 
1 Ratchet Screw Driver, 1% inch. 
1 Hand Shave, 
I Hack Saw Frame. 
6 Coarse Teeth Blades for same, 
3 Fine Teeth Blades for same. 
2 Extra Fine Teeth Blades for same. 
1 Polished Bone Saw for same. 
1 Glass Cutter. 


This set is something entirely new, and is a big bargain if retailed at 
$7.50. Ask any machinist. We are, however, making a special offer, for 
one month, of a set for only $5.00. Send to-day to 


% 
Stationaries, Portables, Hosters; 
ers, Sawing and Boat Outtits, Comt 


Ns ; 
= g 
= y Gasoline, Gas, Kevosene. ) & ea, 
Send for Catalogue. Loz £Q; 
. State Power Needs. | 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. | 2 


What Is Daus’ Tip-Top? 


|The man who owns or drives an Auto should not use an expensive watch. The 
TO PROVE that Dans’ “Tip-Top” is | New England screw cased watches are perfection for Motor work. 
Te On tnnios Bien nea vitien as Eel Dust and wet proof. Accuracy guaranteed 


copies from typewritten original, we ed THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York 


ship complete duplicator, cap size, a . 
Without deposit, on ten (10) | 63 Victoria Street, Liverpool, England 


days’ trial. 
Price $7.50 less Net Self-inking,requires no dipping. 
WILL RULE BACKWARD OR 


trade discount of 


Every Accountant, Engineer 
Draughtsman. 6 ook keeper, 


c Pere : ! WARD. wants one, and it is univer- 
The Felix 4. B, Daus Duplicator Co., DausBldg, 111 Jobu8t, New York 4 os, any ad eioupee: iy telup nied'by Soles 
- ' Will not leak or drop ink. Sch 
A Fi and Schools. 
All varietiesatiowest prices. Best Kaltroad , Made of hard rubber, with metal 
Track and Wagon or Stock Scales made, wheel holder. Price, One Dollar, 


Seales Also 1008 useful articies, including Safes, 
Sewing Machines, Bicycies, Tools. etc. Save 


Money. Lists Free. CHICAGO SCALE CO., Chicago, III. 


HOROLOGICAL OEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 
— = Formerly Parsons Horological Institute 


| PEORIA, ILLINOIS 


LARGEST and BEST 
WATCH SCHOOL in AMERICA 


We teach Watch Work, Jewelry, En- 
| graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
_ school at moderate rates. 

Send for Catalog of Information, 


Every line will be uniform 
its entire length, not broad 
and heavy in one place and 
light and indistinct in 
another. 


Ink Pads are interchangeable 


Prepaid 


‘ With additional wheels (obtained at a slight extra cost) a great variety 
of rulings and borders may be produced. 
We have special pens for draughtsmen, architects, accountants and 
1 ae haee mi bie bookkeepers. Please specify the kind desired when writing. 


THE BAGBY PEN CO., Sole Manufacturers, Dept. J, 177 La Salle St., Chicago, IIL. 
WE WANT TO GIVE YOU THIS 


$1.00 LIGHTNING CALCULATOR F REE 


The greatest labor-saving work on figures ever published. 

B-=OLUTELY INVALUABLE to merchants, mechanics, manufacturers, 

ankers, machinists, clerks or anyone who handles figures. No matter what 
the exumple is, it shows the whole answer ata glance. No limit to how 
Jarge or small the figures, or what the fraction. Every conceivable probiem fully 
worked ont_and answer given at once. 

THE GREATEST BOOK of its kind the world has ever known. The 
answer to any question is as easily found as a word in a pocket dictionary. 

This Book required 35 years’ work to complete it. 

No matter who you are or what your business, this book prevents mistakes, 
relieves the mind, saves labor, time and money, makes you independent, sure and 
self-reliant in figures, 


WE GIVE IT TO YOU FREE ON THESE TERMS 


We want to increase the Subscription List to our Monthly Journal, 


MODERN MACHIN ER The foun dation of civilization rests on inventions of new wacbinery-. 
« Tokeepabreast of mechanical progress should be the aim of every 

intelligent man. Our publication keeps you informed,and itis written so ali can understand it, and the 
best il!ustrated of its class MODERN MACHINERY costs you $1.00 a year. We want to 
get you started reading this paper regularly, and therefore make you this offer. 

MoveRN MAacHINERY, One YeaR, . + + «+ = $1.00} $2.10 Value 

Ropes New Calculator (Just Out) PusLisHerR's Price, $1.00 . 

Send_us your subscription at once, enclosing $1.00 with this ad.. and we will mai] you Modern 
Machinery every month for one year and the Calculator EE at once. If not just as 


represented, sena the book right back and we will refund your money. Don’t delay accepting this 
proposition, write to-day. Remember, money back to-morrow if dissatisfied. 


MODERN MACHINERY PUB. CO., 813 Security Bldg., CHIGAGO, ILL. 


ASBESTOS 


DIRECT FROM MINES 


PREPARED | R.H. MARTIN, 


ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING 
for Manufacturers use| 999 B’way, New York. 


CRUDE 


Our Microscopes, Microtomes, Laboratory Glass- 
ware, Chemical Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Apparatus, Photo-Micro Cameras are used 
the leading Lab- oratories an 
Gover’nt Dep'ts Round the World 


We have complete 


wate's=™* YOUR OWN ELECTRIC LIGHTS 


Any size place. summer homes, launches, yachts, etc, 
Every detail included; very best material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINF-ERING CO., Hartford, Conn. 


Bausch & Lomb Opt. Co. 


ROCHESTER, N. Y. 


New York Chicago Boston Frankfurt, G'y 


The constant patching and 
repairing of a bad tin roof is 
a hopeless occupation. Rip 
it off and put on a good tin 
roof——-but how much _ better 
to have put on the good tin 
roof first ! 


“Taylor Old Style’? roofing tin has been 
made in the same slow but sure way for al- 
most 74 years. This has given ‘‘ Taylor Old 
Style”? tin a longer actual test of endur- 
ance than any other tin made. The evidence 
in favor of its durable qualities in face of 
the fickle American weather is overwhelm- 
ing, and will convince any thinking man. 


‘Taylor Old Style” is the only roofing tin now 


made in the old-fashioned, careful, hand-labor way. 
It costs a little more than other tins because it costs 
more to make. No other tin is made in the same 
way, nor of the same materials; no other known 
roofing makes such durable, satisfactory roofs. 

Young home builders (and old ones, too) ought to 
know about this question of tin or something else, 
or ‘ Taylor Old Style’? and some other tin. Ask for 
““A Guide to Good Roofs.” 


N. & G. TAYLOR COMPANY 


ESTABLISHED I810 


Philadelphia 


Photographers 


Amateur and Professional, can now 
purchase our papers direct from 
factory, 


Reducing Cost 
Insuring Fresh Products 
Our newest grades of Platina devel- 
oping paper, Satin Glace Portrait 
and Postal Cards. Send 15 cents 
for sample dozen of either, and 
particulars of our monthly 


Prize Contests 
M. H. KUHN CO. 


5 Commercial Street, ROCHESTER, N.Y. 


Economical Power 


In sending out .neir last specifications for 
gasoline engines for West Point, the U.S. 
War Department required them _to be 


Olds Engines or equal.” This speaks vol- * 


umes for our engines. It means they excel all 
others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
and are so simply and perfectly made that it re- 
quires no experience to run them, and 


Repairs Practically Cost Nothing. 


Send for a catalogue of our Wizard Engine, 2 
to8H. P. (spark ignition system, same as in 
the famous Oldsmobile)themost econom- 
ical small power engine made; fitted 
with either pump-jack or direct con- 
nected pump; or our general catae 
logue showing all sizes. 


Olds Gasoline Engine Works, 
Lansing, Mich. 


New York Agents, R. H. Devo & Co., Binghamton, N.Y. 


99999H9000900000000008000008 


NAIL HOLDER: 


AND SET 


THE Nail can be driven where the hand cannot reach, 
Don’t pound your fingers. $85 cents buys it all. 
Order today. Catalogue No. 17 B of Fine Tools free. 


THE L. S. STARRETT CO., - Athol, Mass. 
99999999 9999H999G999999599890 


oo 


9999909 


° 
4 
o 
°@ 
e 
9° 
9 
°® 
4 


*o Cas Engine Operators 
Dynamo Ignition. 


Motsinger Auto-Sparker 


No battery to start or run. The original 
speed-controlled friction-dri ve Dynamo. 
Driven parallel with engine shaft. No 
belts. No beveled pulley or beveled 
fiy wheel necessary. For make and 
break and jump-spark system, Water 
<"G.and dust proof. Furry GuaRaNnrEED, 
MOTSINGER DEVICE MFG. CO., 
14 Main Street, Pendleton, Ind., U.S.A. 


PRESIDENT 


Suspenders 


Feel Good, Look Good, Wear Good, Are Good. 
Guaranteed—Satisfaction, a new pair or your 
money back. 50c and $1.00 any store or mailed. 
THE C. A. EDGARTON MFG. CO. 
Box 810, Shirley, Mass. 


NS TOOLS &CYCLES 


on 
cy MANNOCIT 


C.H.BESLY& CO.CHICAGO ILLUSA’ 
15 te 21 Clinton Street. 


En 


